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Maintenance Manual

This manual is intended for internal use only and may not be
used by other than IBM personnel without IBM's written permission.



PINNACE

This  manual conta ins a l l  maintenance p r o -cedures required t o  service the  ZEN 1130
Data  Processing System.

This manual assumes th a t  the  CE has
l imi te d experience and/or tr a i n i ng on the
system and i s  fa m i l i a r  w i th the  ma te r ia l
contained i n  the  Fi e l d Engineering Theory

Four th  E d i t i o n

Th i s  i s  a  m a j o r  r e v i s i o n  o f ,  a n d  makes o b s o I e t e l " 2 6  -5 9 7 7 -1
and Z 2 6 -5 9 7 7 -2 .  ʻ

S p e c i fi c a t i o n s  c o n t a i n e d  he r e i n  a r e  s u b j e c t  t o  change  f r o m
t i m e - t o - t i m e .  A n y  s uc h change w i l l  be  r e p o r te d  i n  s ubs e que nt
r e v i s i ons  o r  F i e l d  E ngi ne e r i ng S uppl e me nts .

The i l l u s t r a t i o n s  i n  t h i s  ma nua l  ha v e  a  c ode  nuM ber  i n  t h e
lower  c o r n e r .  T h i s  i s  a  p u b l i s h i n g  c o n t r o l  nuM ber  a nd i s  n o t
r e l a te d  t o  t h e  s u b j e c t  m a t t e r .

Copi e s  o f  t h i s  a nd  o t h e r  IBM p u b l i c a t i o n s  c a n  be  o b ta i n e d  th r oughIBM, Branch O f

A f o r m  i s  p r ov i de d  a t  t h e  ba c k  o f  t h i s  p u b l i c a t i o n  f o r  y o u rcomments.

Thi s  ma nua l  wa s  pr e pa r e d by  t h e  I BM  S ystems De v e lopme nt D i v i s i o n ,
P r oduc t P u b l i c a t i o n s ,  D e p t  4 5 5 ,  B l d g .  0 1 4 ,  S a n  J os e ,  C a l i f o r n i a  9 5 1 1 4 .

(i ) I n t e r n a t i o n a l  Bus ine s s  Machines  C or por a t i on ,  1 9 6 7

i i  ( 9 / 6 7 )

Of Operation manuals l i s te d  i n  the  IBM
1130 Fi e l d  Engineering Bibliography (FormY26-1130).

Miring diagrams (logic s ) a t  the  e ng i -
neering change l e v e l  o f  tha t s pe c ific  ma -
chine a re  inc luded i n  each machine s h i p -ment.
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SAFETY

DANGERS

Per sonal  s a f e t y  cannot  be  over emphasi z ed.
To e ns ur e  y our  own s a f e t y  a nd t he  s a f e t y
of  co-wor ker s ,  make i t  a n ever yday pr a c t i c e
t o f o l l o w  s a f e t y  pr e c a ut i ons  a t  a l l  t i m e s .
Become f a m i l i a r  w i t h and use  t h e  s a f e t y
pr a c t i c e s  out l i ne d  i n  t he  poc k e t - s i z e
car d,  I BM Form 229 -1264 -1 ,  i s s ue d t o  a l l
Customer  Engi neer s .

Vol tages
P ot e nt i a l  d i f f e r e nc e  w i t hi n t he  e l e c t r on i c
ga tes ,  p r i n t e d  car ds ,  a nd di s pl a y  back
panel  i s  +4 8  v dc  t o  - 3  vdc .  D o  n o t  r emove
or  r e pl a c e  c i r c u i t  car ds when dc  power
i s  on .  D o  n o t  s hor t  out  o r  bypass s a f e t y
f e a t ur e s .

Power Suppl i es

Extreme c a r e  must be  exer c i sed when
s e r v i c i ng o r  i ns pe c t i ng t h e  power  s uppl y
even t hough t he  v ol t a ge  r ange  on t h e
machine i s  l ow .  Da nge r ous  v ol t a ge s  a nd
cur r ents  a r e  pr e s e nt  even when t h e  system
i s i n  a  pow e r - of f  s t a t us .  I f  i t  i s
necessar y t o  connec t  a  t e s t  i ns t r um e nt
w i t hi n t he  power  s uppl y ,  o r  t o  r e a c h i n t o
i t  f o r  any  r eason,  di s c onne c t  t h e  m a i nl i ne
cor d.  D i s c h a r g e  c a pa c i t or s  be f or e  wor k i ng
near  them.  E a c h  he a t  s i nk  i s  a t  a n
e l e c t r i c a l  po t e n t i a l .  D o  not  s hor t  he a t
si nks t o  each ot he r  o r  t o  t he  machi ne
fr ame.

Gr oundi ng

Conveni ence ou t l e t s  f o r  Customer  Engi neer s
are pr ov i de d i n  t h e  1131 ,  1 1 3 2 ,  1 1 3 3 ,
2501,  2310B,  1 4 0 3 ,  a nd 1442.

Machi ne gr oundi ng i s  r e qui r e d.  T h r e e -
wi r e gr ounded power  cor ds  a r e  pr ov i de d.
The t h i r d  w i r e  i s  f o r  gr oundi ng a nd must
not  c a r r y  c ur r e nt  f r om any  sour ce .  I t
i s i m por t a nt  t o  t he  s a f e t y  o f  pe r s onne l
t ha t  i f  a ny  machi ne o f  a  gr oup i s  gr ounded,
a l l  o t h e r  equi pment  o f  t he  gr oup must  be
gr ounded.  G r ounde d machines must  be
pl aced s o t h a t  i t  i s  n o t  pos s i bl e  f o r  a
per son t o  t ouc h bot h a  gr ounded machi ne
and a ny  ungr ounded meta l  equi pment .
Grounded machi nes do not  pr e s e nt  a  ha z a r d
i n themsel ves;  t h e  r e a l  haz ar d i s  f r om
ungr ounded e l e c t r i c a l  equi pment .

(9 / 67)
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Consol e P r i n t e r  ( Modi fie d I s m  SELECTRI CO

Working i n  c e r t a i n  a r eas  o f  t he  t y pe w r i t e r
i s  pa r t i c u l a r l y  haz ar dous because o f  t h e
pos i t i v e  a c t i on  o f  t he  t y pe w r i t e r .  F o l l o w
safe wor k i ng pr a c t i c e s .  Be c a us e  i t  i s
not  pos s i bl e  t o  f or e s e e  each i nd i v i dua l
ar ea o f  exposur e ,  t h e  f o l l ow i ng ge ne r a l
r ul es  s e r v e  a s  a  gui de  when wor ki ng o n
t hi s  equi pment .

1.  A t  t h e  compl e t i on o f  a  s e r v i c e  c a l l ,
r epl ace ge a r  guar ds a nd dus t  s h i e l ds .
These s a f e t y  guar ds  a r e  i n s t a l l e d  t o
pr event  t he  ope r a t or  f r om pl a c i ng h i s
hands t o o  ne a r  movi ng pa r t s .  B e c a u s e
most ope r a t or s  do no t  have a  compl e te
knowledge o f  t he  mechani cal  wor k i ngs
of  t he  machi ne,  t h e  onl y  way t o  p r o t e c t
them a de qua t e l y  i s  t o  pl a c e  guar ds
over  t h e  exposed a r e a s .  B e  c a ut i ous
when s e r v i c i ng t h i s  machi ne dur i ng t h e
ti me t h e  r e a r  guar ds a nd dus t  s hi e l ds
are r emoved.

2.  When l ubr i c a t i ng ,  r e pl a c i ng pa r t s ,
e t c . ,  make s ur e  t h e  machi ne i s  t u r ne d
o f f .  I t  i s  a  good i de a  t o  remove t h e
motor  p l ug f r om t he  s oc k e t  a f t e r  t u r n i n g
the  s w i t c h t o  t he  o f f  pos i t i on.

3.  E x e r c i s e  c a ut i on when ha ndl i ng t h e
motor .  T h e  shaded- pol e  motor  used i n
t hi s  machi ne r uns  c ons i de r a bl y  h o t t e r .
than t he  c a pa c i t or  t y pe  motor  us e d i n
the  Model  t  t y pe w r i t e r .

4.  Be  pa r t i c u l a r l y  c a r e f u l  t o  a v oi d i n j u r y
t o t h e  hands f r om  shar p edges o n  stamped
pa r t s ,  s pr i ngs ,  l i n k s ,  e t c .  when p i c k i ng
up a nd ha ndl i ng a l l  t y pe s  o f  machi nes.
Al though t he  s a f e t y  o f  t he  oper e t ta '
and t he  CE i s  one  o f  t he  pr i me
c ons i de r a t i ons  i n  t h e  de s i gn o f  t h e
pr oduc t ,  mass pr oduc t i on t e c hni que s
do n o t  pe r m i t  s e pa r a t e  ope r a t i ons  o n
each p a r t  t o  pr ov i de  a  smooth e dge .

5. Wear  s a f e t y  gl asses  when per for mi ng
any wor k t h a t  c oul d r e s u l t  i n  pa r t s ,
l ubr i c a nt s ,  c l e a ni ng s ol v e nt s ,  o r  a ny
Other  m a t e r i a l s  c ont a c t i ng t he  e y e s .

Note:  T h e  wor d Danger  i s  used i n  t h i s
manual  t o  i nd i c a t e  pr ocedur es t h a t  r e qu i r e
ext r a  pr e c a ut i ons  t o  ensur e  pe r s ona l
sa f e t y .

A r , ʻ



CAUTIONS

Core S t o r a g e

Be e x t r e me l y  c a u t i o u s  when wo r k i n g  a r o u n d
t he c o r e  a r r a y .  A v o i d  d i s t u r b i n g
i n d i v i d u a l  p l a n e s .  S e n s e  a n d  s e l e c t  w i r e s
are  we l d e d  t o  p i n s  a t  t h e  p e r i me t e r  o f
t h e  a r r a y .  B e n d i n g  t h e s e  p i n s  c a n  f r a c t u r e
welds  o r  c aus e s h o r t s  be t ween  a d j a c e n t
p i n s .  U s e  t h e  h a n d l e s  p r o v i d e d  a n d
e x e r c i s e  c a r e  t o  p r e v e n t  t h e  s i d e s  f r o m
s t r i k i n g  t h e  f r a me  o f  SLT c a r d s  whenev e r
i t  i s  nec es s a ry  t o  remov e t h e  a r r a y .  D o
n o t  l e a v e  c o r e  s t o r a g e  u n i t  u n a t t e n d e d
when c ov e rs  a r e  remov ed.

O s c i l l o s c o p e

Core S t o r a g e

D i r e c t  p r o b i n g  o f  t h e  c o r e  p l a n e s  i s  n o t
adv is ed  bec aus e o f  t h e  p h y s i c a l
c o n s t r u c t i o n  o f  t h e  c o r e  a r r a y .  T e c h n i q u e s
f o r  o b t a i n i n g  c u r r e n t  a n d  v o l t a g e  wav e
shapes a r e  d e t a i l e d  i n  s e c t i o n  1 . 4 . 6  o f
t h i s  ma n u a l .

Genera l

The SLT p r o b e  t i p  s h o u l d  b e  us ed  when
s c oping t o  p r e v e n t  s h o r t i n g  o f  v o l t a g e
p i n s .  P r o b i n g  w i t h  a l l i g a t o r  c l i p s  o r
u n i n s u l a t e d  t i p s  s h o u l d  b e  a v o i d e d .

Power S u p p l i e s

When t h e  s y s t em i s  i n  a  p o we r - o f f  s t a t u s ,
24 v a c  i s  p r e s e n t  i n  t h e  p o we r  s u p p l y
a rea ,  a n d  110 v a c  power  i s  p r e s e n t  a t  t h e
c onv enienc e o u t l e t s .

SLT Component s

Tu rn  o f f  power  whenev er  a n  SLT c a r d  i s
removed o r  r e p l a c e d .  T u r n  o f f  power  t o
t he  s y s t em when wr a p p i n g  o r  u n wr a p p i n g
w i r e  o r  when t e s t i n g  f o r  c o n t i n u i t y .

ZLN

Avoi d ope r a t i ng t h e  system f o r  pr ol onge d
per i ods  o f  t i m e  w i t h t he  SLT c a r d c ov e r s
removed.

Ser v i c i ng

Cl ear  c or e  s t or a ge  a f t e r  s e r v i c i ng t h e
pr ocessor  t o  pr e v e nt  r e t ur ni ng t h e  system
t o t h e  customer  w i t h a n i n v a l i d  wor d i n
cor e s t or a ge .  A n  i nv a l i d  wor d r e s u l t s
i n  a  p a r i t y  e r r o r  when t h e  wo r d  i s  r e a d
f rom c o r e .

Ty i ng  i n p u t  and  o u t p u t  l o g i c  f u n c t i o n s
t o  g r o u n d  o r  t o  0  v o l t  l e v e l  c a n  h e  h e l p f u l
i n  t r o u b l e s h o o t i n g .  E x e r c i s e  c a r e  i n  t h e
d i s k  s t o r a g e  u n i t  t o  p r e v e n t  d e s t r o y i n g
d i s k  s t o r a g e  d a t a  When t y i n g  l i n e s  t o  t h e
0 v o l t  l e v e l .  S o m e  l o g i c  b l o c k s  c a n  b e
t i e d  t o  t h e  +3  v o l t  l e v e l .  I t  i s  n e c e s s a r y
t o  e v a l u a t e  t h e  p h y s i c a l  c o n s t r u c t i o n  o f
t he c omponent  c i r c u i t s ,  b o t h  i n p u t  a n d
o u t p u t ,  o n  a  l i n e  b e f o r e  i t  c a n  b e
de t e rmined  wh e t h e r  t h e  +3  v o l t  l e v e l  w i l l
be e f f e c t i v e .  I n f o r m a t i o n  a b o u t  t h e
component  c i r c u i t s  i s  n o t  now a v a i l a b l e
i n  t h e  fi e l d .  I n  g e n e r a l ,  u s e  a  0  v o l t
l e v e l  a n d  wo r k  bac k  t o  a n  i n p u t  o r  a n
o u t p u t  wh i c h  g i v e s  t h e  r e q u i r e d  + 3  v o l t
l e v e l .

Power s u p p l y  v o l t a g e s  a r e  p r e s e n t  o n
some p i n s .  E x e r c i s e  c a r e  n o t  t o  g r o u n d
t hes e p i n s .

Not e:  I n s e r t  a  470  ohm r e s i s t o r  t o  a c t
as a  l o a d - l i m i t i n g  r e s i s t o r  i n  t h e  j u mp e r
used f o r  t y i n g  down l i n e s .

Card Read Punc h I / O

Run a l l  c a r d s  o u t  o f  t h e  c a r d  r e a d  punc h
b e f o r e  p o we r i n g  down.  P o w e r i n g  down  t h e
c ard  r e a d  punc h  when t h e  c a r d  p u n c h  i s
loaded w i t h  c a r d s  may  r e s u l t  i n  a  c a r d
laded i n  c o lumn  t .  U s e  t h e  p r o v i d e d
d i a g n o s t i c  t e s t s  a s  mas t e rs  a n d  r e p r o d u c e
t he  dec k  b e f o r e  u s i n g  i t .  T h i s  p r o c e d u r e
w i l l  r e d u c e  r e - k e y p u n c h i n g  o f  c a r d s .
Make t h e  c u s t o me r  aware  o f  t h e  l a c i n g  o f
c ards .

Not e :  T h e  wo r d  Ca u t i o n  i s  u s e d  i n  t h i s
manual  t o  i n d i c a t e  p roc edu res  t h a t  r e q u i r e
e x t r a  p r e c a u t i o n s  t o  p r e v e n t  ma c h i n e
damage.

1130 F E W  ( 9 / 6 7 )
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Rapi d and e f f e c t i v e  t r oub l e  di a gnos i s
depends upon a  t hor ough knowl edge o f  t he
machine l og i c  and da t a  flow ,  a s  w e l l  a s
the  e f f e c t i v e  use  o f  di a gnos t i c  a i ds  a nd
mai ntenance f e a t ur e s .

Thi s  c ha pt e r  pr esents  r e f e r e nc e  da t a
and s e r v i c e  a i ds  t o  gui de  t h e  e r r or
anal ysi s  a c t i v i t y  i n  a  l og i c a l  a nd
s t r a i ght f or w a r d manner .

Ther e a r e  t hr e e  ba s i c  model s o f  t he
1131:

Basic Features
1131 Model

1* 2* 3
Console Keyboard
Console Printer
3.6 ps Core Storage

•
1
1
5 
v
a
c 
P
o
w
e
r

Single Disk Storage
2.2 ps Core Storage
208 vac Power (60 Hz)

A and B
A and B
A and 8
A ond B

A, B, C, and D
A, B, C , and D
A, B, C, and D
A and B
A, B, C, and D

• C  and D

B, C, and D
B, C, and D

B, C, and D
B, C, and D
B, C, and D

Optional Features
208 vac Power (60 Hz)
1055 Paper Tape Punch
1132 Printer
1134 Paper Tape Reader
1442 Models 6 and 7 Cord Read Punch
1627 Plotter
Storage Access Channel I
1133 Multiplexer Control
Binary Synchronous Communications ,
2310 B Disk Storage
1403 Printer
Storage Access Channel II
2501 Card Reader
1442 Model 5 Card Punch
1231 Optical Mark Page Reader

A and 8
A and B
A and B
A and B
A and B
A and B
A and B

A and B

A and B

A and 8
A, B, C, and D
A, B, C, and D
A, B, C, and D
A, B, C, and D
A, B, C, and D
A, B, C, and D
A and at * c  and Dt
A, B, C, and D
A, B, C, and D**
A, B, C, and D**
A, B, C, and D***
A and 11*C and D
A, 8, C, and D
A and 13+C and "D

B, C, and D
B, C, and D
B, C, and D
B, C, and D
8, C, and D
8, C, and D
B, C, and Dt
B, C, and D
B, C, and D**
8, C, and D**
B, C, and D***
B, C, and D
B, C, and D
B, C, and D

Model 1 can be field changed to Model 2 or 3.
Model 2 con be field changed to Model 3.

,.."- ( On ly systems with midpack power supplies can be upgraded, in the field, to a Model 3D.)
t Storage Access Channel I required.
t 208 voc or 230 vac 60 Hz power required in U.S.A.

** 1133 Multiplexer Control required.
** Required if an 1133 Multiplexer Control is installed on a

machine previously containing a Storage Access Channel I.a

1131 Model  1
1131 Model  2
1131 Model  3

Fi gur e  1 - 1  shows t h e  di f f e r e nc e e  between
the t hr e e  model s a nd t he  v a r i a t i ons  w i t h i n
the model  gr oupi ngs .  F i g u r e  1 - 2  shows
a l l  ba s i c  a nd opt i ona l  f e a t ur e s  f o r  t h e
1131.

Fi gur e  1 - 2 .  B a s i c  and O pt i ona l  Fe a t ur e s  f o r  t he  1130  System

CHAPTER 1 .  REFERENCE DATA AND S E R V I C E  A I D S

Model

lA
1B

2A
28
2C
2D

38
3C
3D

Speed

3.6 us
3.6 Is

2.2 As
2.2 Ls
2.2 us

Core
Storage

4 k
8k

4 k
8 k

16k
32k

8k
16k
32k

Single
Disk

Storage

No
No

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Input Power
(U.S.A. Only)

115 vac
115 vac

115 vac
115 vac
208/230 vac
208/230 vac

208/230 vac
208/230 voc
208/230 voc

F i g u r e  1 - 1 .  1 1 3 1  M o d e l  V a r i a t i o n s

116213

116212 I
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SECT/ON 1 RE FE RE NCE  DATA

Mnem Code EA of Data
ID 11000 Disp + Tagged Reg
LDD 11001 Disp + Tagged Reg
STO 11010 Disp + Tagged Reg
STD 11011 Disp + Tagged Reg
LDX 01100 (Not used)
SIX 01101 Disp + I Reg .
STS 00101 Disp + Tagged Reg
LDS 00100 (Not used)
A 10000 Disp + Tagged Reg
AD 10001 Disp + Tagged Reg
S 10310 Disp + Tagged Reg
SD 10011 Disp + Tagged Reg
M 10100 Disp + Tagged Reg
D 41 10101 Disp + Tagged Reg
AND 11100 Disp + Tagged Reg
OR 11101 Disp + Tagged Reg
EOR 11110 Ws +  Tagged Reg
SI 00010 tNot used)
SR 00011 Not u

s e d
)

BSC 01001 Not ,
BSI • 01000 Digs + Tagged Reg
MDX 01110 (Not used)
WAIT 00110 (Not

' X 1 0 00001 Disp + I  R e gp

• F i gur e s  1 - 3  t hr ough 1 - 3 0  c ont a i n  r e f e r e nc e
da ta  f o r  us e  i n  s e r v i c i ng t h e  I BM 1130
Computi ng System.

1-2  ( 9 / 6 7 )

0 I  1  3  4  5  •  I  1  1  10

0 = Short
Format

LDX, MDX, and
instructions that use
effective address

Shift Ops

Fi gur e  1 - 3 .  S h o r t  I ns t r uc t i on  For mat

I
T
a
g 
I  
D
i
s
p
l
a
c
e
m
e
n
t

00 = I Reg
01 = XR1
10= XR2
11 = XR3

Shift count is contained
In bits 10-15 of:

00 = Disp
01 = XR1
10 = XR2
11 = X113

At the end of shift-(eft-
and-count ops (SICA and
SIC) the shift count in
the specified XR is re-
placed by the shift count
remainder. I f  Tag = 00
is specified, SICA and
SIC function as SLA and
SIT respectively.

It 1514 HI

Instructions (except SD()
that use effective address

Add disp to contents
of tagged register to
develop effective
addreu

I
L
o
a
d 
d
i
s
p 
i
n
t
o

tagged register

MDX

LDS

Add disp to contents
of tagged register

Only bits 14 and 15 are used:
00 = Set Carry and O'flow OFF
01 = Set Cony OFF, 0
1
fl o w  O N
10 = Set Carry ON, Olflow OFF
11 = Set Carry and Olflow ON

BSC

Testable conditions:
Bit 10 -  Accumulator =-0
Bit 11 -  Accumulator< 0
Bit 12 -  Accumulator >0
Bit 13 -  Accumulator EVEN
Bit 14 -  Carry Indicator OFF
Bit 15 -  i n d i c a t o r  OFF

Skip if any condition is true.
No-op-0 all disp bits are zero.

Shift Op;
Bib 8 and 9:

00 =SLA or SRA
01 =SLCA
10 =SIT or SRI
11 =SIC or RIE

With Tag = 00, bits 10-15
contain the shift count.

116214 I



F i g u r e  1 - 4 .

Mrtem Code
EA of Data
(or address of EA*)

Lb 11000 Addr + Tagged Mk
LOD 11001 Addr + Tagged XR
STO 11010 Addr + Tagged XR
STD 11011 Addr + Tagged XR
LDX 01100 Address
SIX 01101 Address
STS 00101 Addr +'Tagged XR
A 10000 Addr + Togged XR
AD 10001 Addr + Tagged XR
S 10310 Addr + Tagged XR
SD 10011 Addr + Tagged XR
M 10100 Addr + Togged XR
D 10101 Addr + Tagged XR
AND 11100 Addr + tagged XR
OR 11101 Addr + Tagged XR
EOR 11110 Addr + Tagged XR
BSC 01001 Addr + Tagged XR
BSI 01000 Addr + Tagged XR
MDX 01110 Address
X10 00001 Addr + Tagged XR ,

Even Location (EA)

F i g u r e  1
-
5 .  
I O
C C  
F o
r m
a t

Instructions except
Index cps:

00 = No Address
modification

SIX and LDX:
00= I Register

MDX:
00 =Add disp

(bib 8-15)
to C (addr)

All instructions:
01 = XR1
10 = XR2
11 =XR3

0 = Direct Addr
1 =  indirect Addr

* With Indirect addressing
C(addr) = Contents of core location specified by address

Long  I n s t r u c t i o n  F o r m a t

Odd Location (EA +
15 0  4  8

I•  •  . . .  Ad
, d
•  . . .
. . . .  
•  
t
e
?  
.
M
o
d i
fi
e r

. .

Even Location (EA) O d d  Location (EA+1)
0 1  2  3  4  11 /  I  11 10 11 12 61 14 15 0  1 3  4  5 6  /  I  10 11 2  13 14 2

I
p
p
,  
C
.
:
0
d
? 
I
F 
I
T
T
/  
C
a
n
d
i
t
i
c
m
s 
I

Store status of
carry and overflow
indicators at
location specified
by EA.

BSC I
0 = Normal branch
1 =Branch out of

interrupt (BOSC)
Reset active
interrupt level

[14153

STS

• 0  1  2  3  4  3  6  7  8  9

Testable conditions:
Bit 10 - Accumulator =0
Bit 11 -  Accumulator CO
Bit 12 - Accumulator 0•0
Bit 13 - Accumulator EVEN
Bit 14 - Cony Indicator OFF
Bit 15 -  O'flow Indicator OFF

Branch if no condition Is true or
if all displacement bits are zero.

215 2 1 4  1 2
1
3  
1 2 1 2  
1 2 1
1

F i g u r e  1 - 6 .

BSC

Add address to contents
of tagged XR to develop
effective address (or
address of EA*)

and BSI IDX

Load address cc
C(oddr)* into
tagged register

MDX

Add address or
C(addr)• to contents
of tagged XR

2
1
h  
g  
I  
2
6
I  
2  
I
2
6

clr

instructions
except index apo

W 1 1  1 2  1 3
2
5  
2
4  
2
3  
2
2

116215 I

EE=L3

S i n g l e - P r e c i s i o n  D a t a  W o r d
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E .  tocotion (EA)
0 1  2  3  4  5  6  7  I  9  1 0

Tag
Bits

lot Byte

F=1,IA=0
(Direct
Addressing)

F=1,1A=1
(Indirect
Addressing)

2rtd Byte

EA =Disp +IAR
EA =Disp +XII 1
EA =Disp +XR2
EA =Disp +XII3

EA =Arid
EA =Add +Xiti
EA =Add +X112
EA =Add +X113

3rd Byte

Disp=Contents of Displacement field of instruction.
Add =Contents of Address field of instruction.

C<ontents of Location specified by Arid or Add-FXR .

Note: For BSI add 1. This table does not apply to the MDX,
LDX, STX, LDS, Shift or Wait instnrctions.

404o ByteChannel Channel Channel Channel Channel Channel Channel Channel Channel Channel Channel Channel Channel Channel Channel Channel
4 1 3 1 2 1 1 4 1 3 1 2 1 1 4 1 3 1 2 1 1 4 1 3 1 2 1 1

Tag
Bits

F =0
(Direct
Addressing)

F=1,IA=0
(Direct
Addressing)

F=1,1A=1
(Indirect
Addressing)

T =00
T =01
T = 10
T = 11

EA =Disp +IAR
EA =Disp +XII 1
EA =Disp +XR2
EA =Disp +XII3

EA =Arid
EA =Add +Xiti
EA =Add +X112
EA =Add +X113

EA =C/Add
EA =C/(Add +XII 1)
EA </(Acid +X112)
EA =C/(Add +MU)

Disp=Contents of Displacement field of instruction.
Add =Contents of Address field of instruction.

C<ontents of Location specified by Arid or Add-FXR .

Note: For BSI add 1. This table does not apply to the MDX,
LDX, STX, LDS, Shift or Wait instnrctions.

2 "  2
2 9  
7
5  
Z  
2
2
6  
2
2
2  
2
2
4  
2
2
2  
2
Z
Z  
2
2
1  
2
2
0  
2
1  
l
e  
1
7  
1
6  
1
5  
1
4  
2
1
3  
2
1
2  
I
t  
1
0  
e

t.\ \ N N
I
S N I N
V O N r
'
'
'
'

5 N.*,q,1#4,
4
> 
' L k

Fi gur e  1 - 7 .  D o u b l e - P r e c i s i o n  Da t a  Wor d

1134 Paper Tape Reader
1

144201 2501 Card Readers
0 1  2

Ifr Rf r 1 Raw

Fi gur e  1 - 9 .

3 4

3 4

R r  K r

6

Fi gur e  1 - 8 .  D a t a  Words -  I P L Mode

Odd Location (EA 1 )
15 0  1  2  3  4  8  6  7  0  9  1 0  1 1  1 2  1 3  1 4

7

5 6  7  8  9

Imuc l

E f f e c t i v e  Addr ess Computat i on

9 10 11 1 1 1

6

10 1 1  1 2  1 3  1 4  1 5

K
r 
1  
R
.  
R
7  
I  
R
T 
1  
R
r  
1
R
,
w 
1  
R
r  
1  
R
r

L J



F i g u r e  1 - 1 0 .  I n s t r u c t i o n  C o d e s  a n d  E x e c u t i o n  T i m e s

•
Exocutiat Times ( in microseconds) fo r  3 .6  sato Core Storage

'

Execution Times ( in microsecond.) For 2 .2  woo Core Storage

Sing laWar d( Ec O Double Word (F . I) Single word (F = g) Double Ward (F a l)
Instruction Mnemonic Binary

OP Cade
I  o  00 I  v 01,10,or  11 I  k 0 0 T .0 1 ,1 0 , o r  11 T ( t 00 I n  01,10,or  I I I  .0 0 To 01 ,10 , o r  11

C D
CD 0 a) a) 0 0Avg. Max. Avg. Max. Avg. Max. Avg. Ma x !

"
Avg. Map. Avg. Max. Avg. Max. Avg. Max.

load and Store

v

Iced ACC ID 11000 7.6 - 11,2 • 10.8 14.8 - 4.6 - 6.8 6.6 9.0 -
Load Double MD 11001 11.2 14.9 14.4 - 18.0 6.8 - 9.1 - 8.8 - II .0 -
Store ACC STO 11010 7.6 11.2 10.8 - I4 .8 - 4.6 - 6.8 - 6 .6 9 .0 -
Store Double STD 11011 11.2 14.9 14.4 - 18.0 - 6.8 - 9.1 - 8.8 - 11.0
Lood Index LOX 01100 4.5 - 7.2 - 7.2 - 11.8 - 2.7 - 4.4 - 7.2 -
Store inden SIX 01101 7.6 11.2 - 11,8 - 15.4 4 .6 - • 6 . 8 7.2 9 .4
Load Storm' LOS 0 ) 00100 3.6 - 3.6 - - - 2.2 - 2.2 - - - -
Store Status STS 00101 7.6 11.2 - 10.8 - 14.8 4.6 6.8 - 6 .6 - 9 .0

Ar ithmetic
Add A 10000 8.0 13.0 11,7 16.6 11.2 16.2 15.3 20.3 4.9 7.9 7.1 10.1 6.0 9.9 9 .4 12.4
Add Double • AD 10001 12,2 22.0 15.8 25.6 15.3 25.2 19.3 29.5 7.5 13.4 9 .6 15.6 9.4 15.4 11.8 18.0
Subtract $ 10010 8.0 13.0 11.7 16.6 11.2 16.2 15.3 70.3 4.9 7.9 7.1 10.1 6.8 9.9 9.4 12.4
Subtract Double SD 1 Dal 1 12.2 22.0 15.8 25.6 15.3 25.2 19.3 29.5 7.5 13.4 9 .6 15.6 9.4 15.4 20.1 18.0
Mioltipty M 10100 25.7 40.0 29.3 43.6 2 9

.

.3

43.6 32.9 47.2 15.7 24.4 1
7
.
9

26.6 17,9 26.6 11.8 28.8
Divide D 10101 76.0 150,8 79.6 154.4 79.6 154.4 83.2 150.0 46.4 9

2
.
1

48.6 94.4 48.6 94.4 50.8 91.6
And AND 11100 7.6 - 11,2 - 10.8 - 14.8 - 4 .6 6.8 - 6.6 - 9.0 -
O r OR 11101 7.6 - 11.2 - 10.8 - 14.8 - 4 .6 - 6.8 6 .6 0

.
0

-
Exclusive Or EOR 11110 7.6 11.2 - 10.8 14.8 - 4 .6 6.8 - 6.6 - 9.0

Shift L e ft
. 
M o d
i fi e r  
B i
t  
8  
&
1
2 •

Shift Loft ACC 0 0

ft AC C  ond EXT 1 0Shift Lo ft
SLA 0
SIT 0

00010
00010

Shift L e ft and Count ACC 0 1 ®  SLCA 0 00010
Shift Left and Count ACC
and EXT 1 1 CO SIC  C D 00010 m a) - - - - m- o

 R ight' Modifi er  Bits  8 &  9.
Shift Right A C  0 0  or 01
.

SRA 0 00011

Shift Right AC C  ond EXT I D SOT 0 00011

Rotate Right I I RTE 0 000n o el 00 40
Branch

&ranch ond Store IAR BSI 01000 7.6 - 11.2 - 10.8 a - 14.8 4.6 6.8 - 6 .6 ) - 9.0 -
Stanch or Sk ip on Condition 8SC 01001 3.6 - 3.6 - 7 .2

e  
-

11.2 - 2.2 - 2.2 - 4 . 4
e  
-

6 .8 -
Mo d if
y  
i n d
e x  
a
n
d  
S
k
i
p

MDX 01110 4.5 9.9 11.2 16.2 18.5 2 3 . 4 18.5 23.4 2.7 6.0 6.8 9 .9 11.3 1 4 . 3 11.3 14.3
W o e WAIT (2) 00110 0 3.6 - 3,6 - 2.2 - 2.2 - - - - -

Input/Output
Executo I/O xio T 00001 11.2 14.8 - . 14.8 18.4 - 6.8 - 9 .0 . 9 .0 I I  .2 -

• Vo lid  in  short format only
N o t e ,

I. In d ir e c t addrening, where opplicoble, adds one storage 6 .  N > 1 6 .  Two staroge cycies •  .45(N-191
cycle I 2 .2  or 3 .6  Aztec) to  execution time N <  ie . Two storoge cycles •  .451N-41

2. I f  branch 1, taken w h e r e  N .  number o f pos ition. shifted
3. O n e  storage cycle ,  .45(N-41 7 .  in c limo t addressing not allowed
4. Tw o  storogo cycles .  .45  (N-4) 8 .  I f  To 00, func tions  as $LA a t SIT .
5. N  >  16. One storoge c y c le
'  . 4 5 ( N - 1 9 )  
9 .  
A l
l  
u n a s
s i g n
e d  
O
P  
c o
d e
s  
o
r
e  
d e
fi n
e d  
a
s  
W
a
i
t  
o p e
r a t
i o n
s

N <  16, One Po r n o  cycle .  .45(N-4)  1 1 ) .  I f  010  R ood ., Wr ite , add One 'tomes  cycle

1 to N
i
c

1130 FEMM ( 9 / 6 7 )  1 - 5



F i g u r e  1 - 1 1 .  T a g  B i t  C o d es

instruction Tag
Bits Register/Operation

Load index 00
,

IAR

Store index 01 XRI

ACC even

10 XR2

15

11 XR3

Shift Left 00 Disp

Shift Right 01 XRI

1

10 XR2

11 XR3

Modify Index and Skip

F 0 00 Disp added to IAR

01 Disp added to XR1

10 Disp added to XR2

11 Disp added to XR3

F = 1; IA = 0 00 Disp added to C

01 Add added to XR1

10
-

Add added to XR2

II Add added to XR3

F = 1; IA = I 01 C added to XRI

w 10 C added to XR2

11 C added to XR3

Disp = Contents of displacement field
of instruction

Add = Contents of address field of instruction

C = Contents of location specified by add

Bit
Position Condition

10 A C C  z e r o

1
1

ACC negative

12 ACC positive, not zero

13 ACC even

14 Carry indicator OFF

15 Overflow indicator OFF

Short instrucron
Skip if any one condition is true.
No-Op if all bits are zero.

Long instruction
Branch if  none of the conditions are true.
Unconditional branch if  all bits are zero.

B Reg
(Core) A C C  —111
0
--

Results in ACC
AND OR EOR

0 0 0 00 - - isw•
0 0 1 I1 —am-
1 .13 i 10 - - 10-
I 1 —•—loft• 1 1 01 16224 I

F i g u r e  1 - 1 2 .  B S C  C o n d i t i o n  C o d es

F i g u r e  1 - 1 3 .  A N D ,  O R ,  B OR  O p e r a t i o n s

1 16225 1

1 20247A
I

•

. .
7
1
0
.
5
4



suction Sot Scotlass C far Mooning of Symbols

Hettociecinsal Laret and Some Ingluction
_

Load Index (LOX)

Load Moir into Index Register 3
Load content of CSL at Addr into the hatstottan Register
Load contents of CSL at Adds into index Regtstar I
Load contents of CSL at Add: Into Index Register 2
Load contents of CIL at Mg
,  i n t o  
I n d e x  
R e g i s t e r  
3

Stara Index (SIX)

Start I in CSL at EA (I+01SP)
Stara XRI in CSL at EA (1401SP)
Stara XR2 in CSL at EA (14ow)
Store XR3 In CSL at EA (140ISP)
Start I In CSL at EA (Add:)
Start XRI in a t  at EA (Atte)
Start XR2 In a t  at EA (Ada)
Start XR3 in CSI at EA (Adds)
Start I in CSL at EA (V In CSL at Add,)
Store XRI in CSL at EA (V In CM- at Adds)
Store XR2 in CSL at EA (V in CSL at Add,)
Stott XR3 In CSL at EA (V in CSL at Ade)

Store Status (STS)

Stare stoat of indicators In Cot. at EA (1+01SP)
Stant stoats of indicators in a t  at EA OCRI+DISPI
Star. status of indicators in CSL at EA ()0124-DISP)
Stare status of indicators in CSL at EA (XR3+EILSP)
Start states of Indicators In CSL at EA (Acidr)
Star. Mahn of Indicators in C-SL at EA (Addr+XR1)
Start status of indicators in CSC. at LA (Arldr+XIII
Stare status of indicators In a t  at EA (Addr+XR3)
Stott status of Indiction in a t  at EA (Yin CSL at Add,)
Stant status of Indicators In a t  at EA (V In en  at 'Addr +XRI")
Stant status of Indicators in CSL at EA (Yin CSL at "Add, +XR2")
Start status of indicators In CSL at EA (V in CSL at 'Addr +XR3')

Load Status (LDS)
•

Sot CARRY and OVERFLOW incitation
Sat OVERFLOW ON raid CARRY OFF
Set OVERFLOW OFF and CARRY ON •• •,, )•'
Set CARRY and OWSILOW Indicator ON

Load Accurmalator (LD)
• X Consents of CR at EA (1401SP) are loaded into A1XX Contents of CSL at EA (XR1401SP) ant loaded into AX Contents of C.% at EA OtR2+01SPI art loaded into A3XX Content of CSL at EA (X3I+0IS9) are loaded into AXXX Contents of CSL at EA (Addr) aro loaded into A)0CX Contents of CSL at EA (Add, +XRI) art loaded Into Aatavocxx Contents of CSL at EA (Addr +XR2) ass !coded into Aet • 0 )00( Contents of CSL at EA (Add: +XR3) aro loaded into A0 •  X Contents of CU at EA (V in CSI at Add') ars loosiod into AXXX Contents of CSL at EA (V in CSL at "Ade +XRI") art loaded into A6801XXX Cants.* of CSL at EA (V In CSL at "Arkir +man are loodod Into A•r 0  XXX Contents of CSL at EA (V in CSL at 'Add: 4-xar) aa loaded into A

Double Load (LOD)

8XX Cantonts of CSL at EA 0 + DISPI and EA+I me loaded Into A and QXX Contents of CSL at EA(XRI + DISP) and EA+1 are loaded Into A and 0•
Content of CU at EA (XR2 + DISP) and EA+I am loaded Into A and QX Contents of CSL at EA (XR3 + DISP) and EA+I art loaded into A and 0COOXXXX Consents of CSL at EA (Add.) and EA+I aro loaded into A and 0• DOOXXXX Contents of CSL at EA (Mar +XRI) and EA+I ant loaded Into A and Q00X)00C Contents of CSI at EA (Add: +XP1) and EA+I as. loaded Into A and 0• 00XXXX Content, Of 0 1  at EA (Adds' +Xit3) and EA+I are loaded Into A and 0• aroma
coma,* at a t  at a  (V In CSL at Adds) and EA+1 ore loaded IntoA and CI

D110XXXX Contents of CSL at EA (V in CSI at 'Addr +XRI") and EMI as, loaded
Into A and Q

80XXXX Contents of CSL at EA (V in CSL at 'ADDR -o ar)  and EA+I ant loaded
Into A and 0

• 80XXXX Contents of CSL at EA (V in CSL at 'Add: +XR3') and EA+I aro loaded
Into A and CI

Store Accumulator (STO)

• X Contents of A art stood In CSL at EA (i+DISP)•I  XX Contents or A are stared in CSL at EA (XRI+DISP)DUX Content of A ars stared in CR at EA (XR2+01SP)D3XX Conionts of A as, stared In CSI at Eh (X5040ISP)• •  0 X Conttnts of A aro stored In CSL at EA (Addr)0500X100( Contents of A are stored in CSL at EA (Addr +XRI)D600XXXX Orients of A are stared In CSL at EA (AM. +XR230700)000C Contents of A ant stared In CSL at EA (Add: +XICS)0480XXXX Content of A as, stored in CSL at EA (V In CSL at Addy)13580X)00C Content of A art stored In CSL at EA (V in CSI at 'M i r +xainD600(XXX Contents of A are stared in CR at EA (V in CSL at "Ad* o w n•
7
0
0
X
X
X
X

Contents of A ant stored In CSL at EA (V In CSL at *Ad& +XR3')

Double Stant (STD) •

D8XX Contents of A and 0 are stored In CSL at EA (1+01SP) and EA+ID9XX Contest of A and 0 are stored in CSL at EA (XRI +DISP) and EA+IDA)OC Contents of A and 0 as stared In CSL at EA (XR2 +01SP) and EA+IDOXX Content of A and CI aro stared in CSL at EA (XR3 +01SP) and EA+IDCOOXXXX Cantor* of A and 0 are stored In CSL at EA (Add,) and EA+10000)000C Contents of A and 0 aro stared In a t  at EA (Adds +XRI) and EA+IDE00XXXX Content of A and Q are stared In CSL at EA (Add: +XR2) and EA+I• 00XXXX Contents of A and 0 am stored In a t  at EA (Ade +XR3) and EA+I• 80XXXX Contents of A and 0 aro stored in a t  at EA (V In CSL at Adds) andEA+I
0080XXXX Contents of A and 0 are stared in CSL at EA (V In CSL at "Addy +XR1')and EA+1
DE80X)00C Content of A and 0 are Oared In a t  at EA (V in Cot. at "Addr +XR2")and EA+I
DF80XXXX Contents of A and CI art stared in CSL at EA (V in CSL at 'Addr +XR3")and EA+t

Load Index (IDX)

• 0 X Load DISP into the tratnratiort Register• IXX Load DISP into Index Righter I

•  • ,
Load IMP Into Index Roghter 2
Load DISP Into index Register 3XXX Load Aridr Into the Instruction Register• • 0000( Load Addr into Index Register I• • , 0 X)CX

- Load Add, into Index Register 2

Hexadecimal L o a d  sot Stare 1'10w:dons

6703100C X
6481X000C
629:0000C
6680)000C
67801000(

68XX
69)0C
6AXX
68XX
6CO3)000C
612000000(
6E00)000C
6F130X)00C
6C80XXXX
6DOCOCXXX
6E81100=
6F 8010=

25(X
29XX
W M
211XX
2C00OOCX
20001000C
200E000CX
2F001XXX
2C000OCXX
21280)000C
2E80)000(
2F 80)00CX

2000
2001
2002
2003

801X •
01)0(
82XX
83XX
34010000C
8500)00CX
86000CXXX
8700)000r
8403)000(
1080XXXX
8680)000C
8793X)00(

88XX
89XX
BMX •
EBIOC
8C00)03CX
81200)000C
8E0OXIOCX
8F00)000(
8C80)00CX
8080XXXX

8E8C0000C

_
Load Index (LOX)

Load Moir into Index Register 3
Load content of CSL at Addr into the hatstottan Register
Load contents of CSL at Adds into index Regtstar I
Load contents of CSL at Add: Into Index Register 2
Load contents of CIL at Mg
,  i n t o  
I n d e x  
R e g i s t e r  
3

Stara Index (SIX)

Start I in CSL at EA (I+01SP)
Stara XRI in CSL at EA (1401SP)
Stara XR2 in CSL at EA (14ow)
Store XR3 In CSL at EA (140ISP)
Start I In CSL at EA (Add:)
Start XRI in a t  at EA (Atte)
Start XR2 In a t  at EA (Ada)
Start XR3 in CSI at EA (Adds)
Start I in CSL at EA (V In CSL at Add,)
Store XRI in CSL at EA (V In CM- at Adds)
Store XR2 in CSL at EA (V in CSL at Add,)
Stott XR3 In CSL at EA (V in CSL at Ade)

Store Status (STS)

Stare stoat of indicators In Cot. at EA (1+01SP)
Stant stoats of indicators in a t  at EA OCRI+DISPI
Star. status of indicators in CSL at EA ()0124-DISP)
Stare status of indicators in CSL at EA (XR3+EILSP)
Start states of Indicators In CSL at EA (Acidr)
Star. Mahn of Indicators in C-SL at EA (Addr+XR1)
Start status of indicators in CSC. at LA (Arldr+XIII
Stare status of indicators In a t  at EA (Addr+XR3)
Stott status of Indiction in a t  at EA (Yin CSL at Add,)
Stant status of Indicators In a t  at EA (V In en  at 'Addr +XRI")
Stant status of Indicators in CSL at EA (Yin CSL at "Add, +XR2")
Start status of indicators In CSL at EA (V in CSL at 'Addr +XR3')

Load Status (LDS)
•

Sot CARRY and OVERFLOW incitation
Sat OVERFLOW ON raid CARRY OFF
Set OVERFLOW OFF and CARRY ON •• •,, )•'
Set CARRY and OWSILOW Indicator ON

Arithmetic Instnrctions

Add (A)

Add contents al CSL at EA 0+01SP) to A
Add contents of a t  at EA (011+01SP) to A
Add contents of CM- at EA (X012401SP) to A
Add contents of CSL at EA (XR3•01SP) to A
Add cantos* of CSI at EA (Addr) to A
Add contents of CSL at EA (Add: +XRI) to A
Add contents of CSL at EA (Addy +XR2) to A
Add contents of cu. at EA (Add. +XR3) to A
Add contents of CU. at EA (V In CSL at Adis) to A
Add contents of Cot. at EA (V In CSI at "Adrk+XRI") to A
Add contents of CSL at EA (V In CSL at •
A d d r + X R 2 ' )  t o  
A
Add contents of CSC. at EA (V in Cot. at "AddrIXR3") to A

Double Add (AD) .

Add contents of Cot. at EA (1401SP) and EA+1 to A and 0 '
AM contents of a t  at EA OCR1401511 and EA+) to A and Q
Add contents of CSL at EA (XR2+015P) mid EA+I to A and CI
Add contents of Cot. at Eh (XR3•D)5P) and EA+I to A and 0
Add contents of CSL at EA (Adds) and EA+I to A =la 0
Add contents of CM. at EA (Addr+XR1) and EA+I to A and 0
Add contents of Cot. at EA (Addr+XII2) and EA+I to A and 0
Add contents at CSL at EA (Addr+XR3) and EA+1 to A and 0
Add content al CSL at EA (V In CSL at Addr) and EA+1 to A and Q
Add contents of a t  at EA (V In a t  at -Addr*X111*) and EA+1
to A and Q
Add contents of CSL at EA (V in CSL at "Addx+XR2") and EA+1to A and CIan

Fi gur e  1 - 1 4 .  I n s t r u c t i o n  S e t  ( p a r t  1 )

•
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Soo batruction Sot Section for Moonirop of Symbols

Hexadecimal Aritteatio Instructions

8F80)000( Add content of CSL at EA (V in CU. at *AddrtXRM) and EMI

Shift instructiam

I .  A and CI

Suistra0 (S)

90XX Subtract content of CSI at EA (HOISP) from A91)0( &Attract contents M a t  of EA 000+01Sil from A92)04 Subtract contents of CSL at EA (XRMDISP) from A93)0( Subtract content of CU at EA (XIMINSP) from A9400XXXX &Attract contents of CSL at EA (Adds) ben A95001004X &Attract content of CSL at EA (*melon) from A9600)000( Subtract content of CSL at EA (Athitiliits, from A
9700)00C4 Subtract content of CSL at EA (AddreXILS) from A9480X11XX Subtract cement, of CSL at EA (V in CSL at Add,) from A9580X)00( Subtract content of CSL at EA (V In CSL at •AdoirtXR1) from A968E00(XX Subtract contents of CSL at EA (V in CSL at 'Addr+XRr) from A978E0000i Subtruct cantos* of CSI at FA (V In CSL at "AddreXRM) from A

Doubts Subtract (SD)

99XX Subtract content of CSL at EA (1401SP) and EMI from A mid 099)0( Subtract contents of CR at EA (XRI+DISP) and EMI Intro A and Q
9000( &Attract contents of CSI at EA (XRMDISP) anotEkel from A and Q90XX Subtract contents of CSL at EA (XRMOISP) and EMI from A and Q9ac000c Subtract contents of CSL at EA (Adolf) and EMI tram A and 0
9000)000( Sabin:rot content of CSL at EA (Addrs-XII)I and EMI from A and Q
9E00)000( Subtract contents of CSL at EA (A4ir4XR7) and EMI from A and Q9F00)000( Subtract content of CSL at EA (Addre)(113) and EMI from A and Q
9C130XXXX Subtract contents of CSL at EA (V in CSL at Add,) mid EMI from

A and Q
91)130X)O0( Subtract cements of CSI at EA (V In CSL at *AdobtXR11 and

EMI iron A and Q
9E80)000( &Attract contents of CSL at EA (V In CSL at 'AddrtXRr) and

EMI from A anii CI
9f80)000( Subtract contents of CSL at EA (V In CSL at "AddreXtr) and

EMI from A and Q

Multiply (M)

A0XX Multiply content of CR at EA (i+DISPI by AAlICX Multiply contents of CSL at EA (XaltOISP) by AA7)0( Multiply contents of CSL at EA (XR2+DISP) by AA3)0( Multiply contents of CSL at EA (XRMOISP) by AA400)0004 Multiply content of CSL at EA (Add,) by AA38Di000( Multiply contents of CSL at EA (AddreXRI) by AA001:00004 Multtply content of CSL at EA (Addr+XR2) by AA700)0004 Multiply contents of CSL at EA (AddreXILI) by AA490)000( theltiply cadent of CSL at EA (V in CSL at Addr) by AAS80)000( Multiply content of CSL at EA (V in CSL at •Aoldr+XRI") by AA6800000( Multiply contents of CSL at EA (V in CSL at *AddrfXR2") by AA780)04)0( Multiply content of CSL at EA (V In CSL at •Addr+XRM) by A

• Divide (D)

A&/0( Divide A ami Q by contents of CSL at EA (1401SP)
A9XX Divide A end Q by content of CSL at EA (XRItOISP)
AAXX Divide A and Q by content of CSL at FA ()92+DISP)AMC Divide A and Q by contents of CSI at EA (XRMOISP)
ACOOXXXX Divide A teed Q by content of CSL at EA (Add,)
A000)000( Divide A and 0 by contents of CSL at EA (Addr10491)
AE0(0000( Divide A and Q by contents at CSL at EA (AddreXid)
AFIX0000C Divide A and 0 by content of CSL at EA (Addr4XR3)
ACK90001 Mutat A and 0 by content of CSL at EAN in CSL at Adds)
A0800000( DWI& A mid 0 by contents of CSL at SA(V in CSL at "Arldr+Xiti":
AE90)000( Otritio A ond 0 by conrants of CSt at EACV in CSL at "Adds t a r :
AP80.1000( Dtvide A end GI by contents of CSL at EMV in CSL at •Addr +MIMI

Logical And (AND)

EOM AND contents of CSL at EA (HOISP) with A
El XX AND minor* of CSL at EA (XRI4DISP) with A
W M AND contrats of CSL at EA (XILMOLSP) with AE3XX AND contents of CSL at EA (XLMOISP) with A
940E0000C AND contents of CSL at EA (Addy) with A
E80X0(XXX AND contents of CSL at EA (AddreXRI) with A
EIS000000( AND contents of CSL at EA (A4drtXR2) with A
E700XXXX AND contents of CU at EA (AeirMXR3) with A14900000C AND contents of CSL at EA (V in CSL at Addr) with A
E3130)000( AND contents of CSL at EA (V in CR at "Addre)(111") with A
E68C0000( AND contents of CS1 at M (V in CSL at "AddrfXR2") with A
E730XXXX . AND content of CSL at EA (V In CSI so *AdoireXR3") with A

Hemodecheol Arithmetic hutructiceil -

E01X
f9l0(
EAXX
E0XX
EC000000(
E000:00(X
EUX0000C
EfOOXXXX
ECOOXXXX
E 080XXXX
EE80)00(X
Ef80XXXX

FOXX
FIXX
f 2)0(
f 3XX
f400)00(X
f500)0004
f 600XXXX
f700:000(
F403)000(
f 580XXXX
f 600X/00(
f780XXXX

10•X
1100
1200
1300

1 0•X
1180
1290
1300

10*X
1140
1240
1340

10•X
11C0
12C0
13CO

19•X
1900
IA00
1000

I MX
1980
IA80
1080

IMX
19C0
IACO
18C0

Logical Or (OR)

02 eo n ** of CSL at EA (ltDISP) with A
OR contents of CSL at EA (XlitOISP) with A
OR confines of CSL at EA (XIMDISP) with A
OR content of CSL at EA (XIOHOISP) with A
OR contents of CSt at EA (eaft) with A
OR contents at CIL at EA (AdetrOCRI) with A
OR contents of CSL at EA Ni frowi l  with A
OR contents of CSL at EA (kkiroftit3) with A
OR centimti of CSL at EA (V in CSL at Ackl) with A
OR contents of CSL at EA (V in CSL M •AreittXRI'') with A
OR contents of CSL at EA (V in CSI at •
A s t e t r O l i t I r )  
w i t h  A
OR content of CSL at EA (V in CSL at 4
A d d r O t 1 3
5
)  w i t h  A

Logical Exclusim Or (E0R)

EOR contents of CSL at EA (11-01SPI with A
EOR contents of CSL at EA (X11110119) with A
EOR contents of CSL at EA ( X 012
,
01S P )  w i t h  A
EOR contents of CSL at EA OiRMOISPI with A
EOR murals of CSL at EA (Add,) with A
EOR cantor* of a t  at EA (Addre)(10) with A
EOR centrals of CM- at EA (Aoldo4Xit2) with A
E011 contents of CSL at EA (AddreX113) with A
EOR contents of CSL at EA (V In CSL at Adds) with A
EOR contents of CSL at EA (V In CSL at •AddreXRI") with A
EOR content of CSL at EA (V In CM. at *AddrtXRP) with A
EOR content of CS1 at EA (V in CSL at "Addri)(RM) with A

Shift instructiam

Shift Loft Logical A (SIA)

Canto* of A shift left the number of shift counts in DISP
Contsros of A shift left the numbs,/ of shift cam* in XRI
Conionts of A shift Inft the number of shift count In XR2
Coritnnt of A shift loft the nuntbor of shift counts in XR3

Shift Left logical A & CI (SIT)

Contents of A and Q shift loft the number of shift cants in DISP
Contents MA mid Q shift loft the number of shift counts in XR1
Contents of A and 0 shift loft the nuniber of shift counts in X82
Content of A and CI shift left the rumba' of shift count In XR3

Shift Left And Count A (SLCA)

Contents of A shift ki t the number of shift counts in DISP
Contents of A shift loft the number of IMft coons ht XRI
Canton; of A shift left the number of ;Mit comas in XR2
Contents of A shift left the number of shift counts in X13

Shift Loft And Count A & Q (SIC)

Contents of A and Q shift loft the number of shift counts In DISP
Contents of A and Q shift loft the number of shift counts in XRI
Cantons of A and Q shift left the number of shift coons In XR2
Contra* of A and Q shift left the magma of shift carat In XR3

Shift Right logical A (SRA)

Content of A shift right the number of shift counts in IMP
Cantle* of A shift right the number of shift count, In XII
Contents of A illift right the rwmitor of shift count in XR2
Contents of A shift right the number of shift count in X83

Shift Right A & Q (SRT)

Content' of A and Q shift right the number of shift counts in DISP
Contents of A and 0 chift right the nuober of shift counts in XRI
Contents of A and Q thift right the number of shift counts in X82
Contrail of A and 0 shift right the number of shift counts in X83

Rotate Right A & CI (RTE)

Content of A and Q rotate right the number of counts In DISP
Content of A and Q rotate right the Rookie of counts In XRI
Content of A and 0 rotate right the number of counts In X12
Contents of A and Q rotate rIght the number of counts in X13n

Fi gur e  1 - 1 4 .  I n s t r u c t i o n  S e t  ( p a r t  2 )

1 - 8  ( 9 / 6 7 )



Fi gur e  1 - 1 4 .  I n s t r u c t i o n  S e t  ( p a r t  3 )

Hexadecimal Brosch Instructions

3000

08XX
09XX
OAXX
OBXX
OCOOXXXX
ODOOXXXX
0E00XXXX
OFOOXXXX
•0C80XXXX
0080XXXX
0E80XXXX
0980XXXX

Branch Or Skip On Condition DISC or BOK)
48•X Skip the next coevuord instruction if ANY condition Is sensed4C*)0000C Branch to CSL at EA (Askill an NO condition412•20000C Branch to CSI at EA (Addr+XR1) an NO condition41•XXX10( Branch to CSL at EA (Addr+XRZ on NO condition49•XXXXX Branch to CS'. at EA (Addr+X101 on NO condition4C*)0CXXX Brunch to CSL at EA (V In CSL at Melt) an NO condition40•20000( &smolt to CSL at EA (Vie CSL at "Addr+XIII') on NO condition4E90000( Stanch to CSL et EA (V in CSL at •ArkirtXR2") an NO condition4F•XX)00C Branch to CSL at EA (V in CSL at 'Adoir+XR3') an NO condition

Bnmch And Store instruction Register (1151)
40)0C Store next sequential addrets in CSL at EA (1+01SP) and Branch

to EA+I
4IXX Store next sequential address in CSL at EA (Mil +DISP) and Branchto EA+I
47XX Store next sequential address in CS1 at EA (XR2+015P) and Branchto EA+I
43XX Store next sequential address in CS!. at EA (XR3+0ISP) and Branch

to EA+I
44•XXXXX if NC) condition is true, store next sequential address in CSL at

EA (Add,) and Branch to EA+I
45•XXXXX if NO condition h true, store next sequential address in CSL at

EA (Addr+XRI) and Branch to EA+I
46*X1OCXX If NO condition is true, store next sequential address in CSL at

EA (Addr+XR2) and Branch to EA+I47•XXXXX if NO condition is true, stare nexteequential address in CSL at
EA (Addr+XR3) and Branch to EA+I

44•XXXXX If NO condition is true, store next sequential address in CSL at
EA (V in CSI at Ad*) and Branch to EA+I

45•XXXXX if NO condition is true, store next sequential address in CSL at
EA (V in CSL at *Addr+Xill ') and Branch to EA+I

46•XXXXX if NO condition h true, stare next sequential address In CSL at
EA (V in a l  at 'Addr+XR2") and Branch to EA+I

4 7
6
X
X
X
X
X

If NO condition is true, stare next sequential address in CSL at
EA (V In CSC. at "Adds+XR3") and Branch to EA+I

Modify index and Skip (MDX)

70XX ADD expanded DISP to I (no skip can occur)71XX ADD expanded DISP to XRI
72XX ADD expanded DISP to XR273XX ADD expanded DISP to XR3
74XXXXXX Acid expanded positive DISP to CSL at Adds- (Add to memory)7500X200C Add Adds to XRI
76001000C Add Add, to X10
7700XXXX Add Addr to XR3
74XX)OCXX
75XX)0( Add expanded negative DISP to CSL at Adds (Add to Memos

Add V in CSL at Add, to XRI
7680XXXX Add V in CSL at Addr to XR2m an n Arid V in CSL at Addr to XR3

Hexadecimal Branch instruct's"

3000

08XX
09XX
OAXX
OBXX
OCOOXXXX
ODOOXXXX
0E00XXXX
OFOOXXXX
•0C80XXXX
0080XXXX
0E80XXXX
0980XXXX

Wait (WAIT)

WAIT until manual start or intesrupt .

I / 0 Irstructiem

Execute I/O (X10)

Execute IOCC in CSL at EA (HOISP) and EMI
Execute IOCC in CSL at EA (XRI+DISP) and EA+I
Execute IOCC in CSL at EA (XRDOOLSP) and EA+I
Execute IOCC in CSI et EA (XR3+01SP) end EA+I
Execute IOCC in CS1 at EA (Addffend FAO
Execute IOCC in CSI at EA (Addri-XRI) and EA+I
Execute IOCC in CSI at EA (Addr+XR2) and EA+I
Execute MCC in CSL at EA (AddrtX10) and EA+1
Execute IOCC in CSL at EA (V in CSL at Add?) and EA+I
Execute IOCC in CSL at EA (V in CSI at "Addr+XRI, and EA+I
Execute IOCC in CSI at EA (V in CSL at "44dr+)(R21 and 1A+1
Execute IOCC in CSL at EA (V in CSL at 'Addr+XR3") and EA+I

•

Symbol M e a n i n g

A A c c u m u l a t o r
Q A c c u m u l a t o r  Exteraion
AMIr Co n t en t s of the address portion of a two-vrard Instruction
CSL C a s e  storage location
DISP Co n t en t s of the displacement portion of a ane-nord instruction
E A E f f e c t i v e  Ceee te l  ( Se e  Fi gure  1 4 )
EA + I N e x t  higher address front the effective address

Contents of the Instruction Regittet
V V a l u e
XRI C o n t e n t s  of index Register I
Xit2 Co n t en t s  a index Register 2
XR3 Co n t en t s  of Index Register 3
X H e x a d e c i m a l  value can bo 04
• U s e d  for hexadecimal values that have limits

t16216

ox

1130 FFJ4/4 ( 9 / 6 7 )  1 - 9



Fi gur e  1 - 1 5 .  I / O  Func t i on Codes a nd
Modi fie r s

VO Dank. (Code lottnntions Ftgocifon
6 . . 110 Na, sit Mettler 1116 Popoff=

Caroni. M e e  M I )
Write
Se e  D or i.

001
I I I IS I Reset int . level 41 .4 .

Cameo ffeyboed P M /
Read
Caere (Interrupt)
Ser. Device

010
100
I I I IS I Reef Int . kwe 4 Ind.1442 OW  Reel Port . (000109

Rend 010
Write 001
Control )00 8 1 Stocker Select

13 I Starr Rood
14 I Feed Cycle

Sense 15 1 Start Pon.),Deka I I I 14 1 Reset Int . level 4 Ind.
IS 1 Reset int . lore  0 Ind.

1134 Asper Tape Reader 03011)
IOSS Paper Tape Punch (01MI I)

Rae 010
Write 001
Caere 100
S o .  Deice 111 15 I Reset int . level 41 .4 .

Steele Disk Storage (00100)
2310 D lIll %le e  Drive 1 (10001)
2310 Disk Serape D ile  2(30030)
2310 Disk States Drive 3(300)3)
2310 Clisk Sterne Drive 4 (101031 , ,

initiate Write MI 13-15 Setter A a r e
i ni ti oN kmd 110 13-15 Sector Address

8 0 Red Operation
8 I Red-Clec), OperationCaned 100 • 13 0 Mee Gees Icroard

13 1 Move access laminae/1
2-15 Number al CylindersSena Device I l l 15 I Reset Int . level 23 .4 .

1627 Plower (03101)
9 4 . 001
Ser. Doak° I I I 15 1 Reset Int . level 33 .4 .

1132 Printer (03110)
Read halter 010
Coned 100 a Start Pa n .

9 Sep Printer
13 Start Owego14 Step Cookie
Is Space CarriageSerie Device I I I 15 Reset Int . level 1 Ind.

Cower fiery b e t e .  (00111)
Reed 010

•
1231 Optical Nods Page Rendes (01000)

Rani 010 Rend OperationCones! 100 13 1 Start Red
14 1 1/0 Discannect
8 I Select Steam

Seise  Device III 15 I Reset Int . level 4 Ind.
2501 Card Reader (01001)

Initiate Read 110
Sone Device i l l 15 I Reed int . level 4 l e .

Synahrortoss Careernications Adopter (01010)
.  In i t ia t e  Write 101 9 0 These, Conditlan

9 I Adapter Rese
ba t h . Read 110 All 0 Receive Candid.

14 1 Ise  Off Sed,ffteceive
13 I Toe On Send/Rece.Write 001 All 0 le d  Beier F n . Care
13 I Set Sync/Idle Reeser
14 1 Torn Orr Audible Akan
15 I Tern Off Assdtble Alone

Red 010 All 0 toad Care Erare buffer
14 Disenostic Reed 2
15 Diagnostic Red IControl 100 11 Enable
9 Mottle

10 Start/Stop Timed
11 Synchronise
12 Dkencetic Made
13 Ind Opontion
i 4 Se 6.61t Olonseer Fere
IS Se 7-bit Oterater FrameSone D e v i. I I I IS Reset int . level I Ind.

1403 Printer (10101)
Initiate Write 101
Control 100 Single U .  SpaceWrite 001 • 4 Skip to Channel I

5 Skip to O m . )  2
6 Skip to Channel 3'
7 Skip to Cermet 4
8 Skip to Channel 5
9 Skip to Cilannel 6

10 Skip to Channel 7
II Skip to Channel 8
12 Skipto Cherie 9

• 13 Skip la Channel 10
14 Skip to Channel 11
15 Skipto C l,...)  12

Sere Device I I I 15 Reset int. level 4 Ind.
•tediFkrr Istts located In address word.

1-10  ( 9 / 6 7 )

Device
Code

00001

000
1
0000
11
0 0
1 0
0
001
0
1
00110
0 0
1
1 10
1
0
0
0

0
1
0
0
1

01010

1
0
0
0
1

10010
1
0
0
1
1

1
0
1
0
0

10101

•.-••••••••••••

-----
- - *
- -

I / 0  Device

Console Keyboard
and Printer
1442 Card Read Punch

1134 Paper Tape Reader
and 1055 Paper Tope Punch
Single Disk Storage
1627 Plotter
1132 Printer
Console Entry Switches, Inter-
rupt Run, and Program Stop Sw
1231 Optical Mark

Page Reader
2501 Card Reader
Synchronous Communications

Adapter
2310 Disk Storage Drive 1
2310 Disk Storage Drive 2
2310 Disk Storage Drive 3
2310 Disk Storage Drive 4
1403 Printer
Storage Access Channe
Storage Access Channe
Storage Access Channe
Storage Access Channe
Storage Access Channe I I
Storage Access Channe 11
Storage Access Channe I I
Storage Access Chonne I I

Interrupt

Level

a
1
4
5

4
4

1
2
2
2
2
4
2
3
4
5
2
3
4
5

4
0
4

4
2

Cite
Storage
Address

00012
00008
00012

00012
00010
00011
00009
00012
00013

00012
00012

00009
00010
00010
000)0
WMO
00012
00010
00011
00012
00013
00010
00011
00012
00013

Bits

1
0
2

0
0
0
0
3
0

5
3

1
1
2
3
4
4
5-16
3-8,15
6-7
1-15
5-16
3-8,15
6-7
1-15

* See Figure 1-18

Fi gur e 1 - 1 6 . I / O  Dev i ce  Codes a nd
I nt e r r upt  Le v e l s

e
'
s
v
s

-



InterruptLevel0
0

Disk
Storage

2310 8
Drive 1

2310 8
?rive 2

2310 8
Drive 3

2310 8
Drive 4

I

-

I

,

I

•.,

I

,  i t ,

SAC 11 Devices

I I

I I

I

12

I

13

I

14

I

155

Inter rupt Level

0 1

Interrupt Level 2
0 1

Interrupt Level 3
0 1

Interrupt Level 4
0

Interrupt Level 5
0 1

2

2

2

2

2

2

3

3

3

3

I 1442 1 Expansion
1 1  1

3

4

4

4

1132 SCA Expansion and Customer Use
1

4

3 4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5
1627 E x p a

n s t o
n
a M

Custom
er 
U s e

1
SAC II Devices

1 Expansion GM Customer Use
1

4 5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5
1134
1055

Console,
Keyboard
Printer

1442 2501 1403 1231 SAC 11 Devices
1 1

Expansion and Customer Use

5

5

5 6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

6

6

7

F i g u r e  1 - 1 7 .  1 1 3 1  I n t e r r u p t  L e v e l  S t a t u s
W or d ( I LS W )  A s s i g n m e n t s

7 8  9  1 0  1 1  1 2  1 3  1 4  1 5

9 10 11 12 13 14 1 5
Conso
leP m g
m
m
St
op

SAC 11 Devices • E x
i
m
m l
o r
t a
M
C
m
m
e r
U
m

116217

1130 FEMM ( 9 / 6 7 )  1 - 1 1



Binary
0
0
0
0
0

0000
1000
10000
1100100
00
1
01
001
1
0
0011
10
1
0
0
0

01001
01010
01011
0
1
1
0
0

01101
01110
01111
10000
10001
10010
10011
10100
10101
10110
10111
11000
11001
11010
11011
11100
11101
11110
11111

Decimal

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

31

0
1
2
3
4
5
6
7
8

Not used in the 1130 system
Console Keyboard - Printer
1442 Card Read Punch

1134 paper tape reader and 1055 paper tape punchDisk Storage
1627 Plotter
1132 Printer
Console Entry Switches
1231 Optical Mark Page Reader
2501 Card Reader
Binary Synchronous Communications

?
R
e
s
e
r
v
e
d  
f
o
r  
e
x
p
a
n
s
i
o
n  
w
i
t
h
i
n  
t
h
e  
b
a
s
i
c

1131 I / O system. These codes, when
unused by the 1130 system, can be assigned
to any of the customers' 1/0 devices onSAC 1 or SAC II.

2310 8 Disk Storage Drive 1
2310 8 Disk Storage Drive 2
2310•11 Disk Storage Drive 3
2310 8 Disk Storage Drive 4
1403 6 Printer

Reserved for system expansion The s e
codes when unused by the 1130 system
can be assigned to any of the customer's
I /O devices on SAC 1 or SAC 11.

Note: Any  unused area code con be assigned to a customer's
I /O device attached to the SAC I or SAC 11.

F i g u r e  1
-
1 8 .  
X I
O  
A r
e a  
C
o
d
e  
A s
s i
g n
m e
n t
s

CS Level 0
CS Level 1
CS Level 2
CS Level 3

1130-A

Single Disk Storage
1132 Printer

1130 -
is 
•Single Disk Storage

SAC 1 or 1133 Multiplexer Control
1132 Printer
2501 Card Reader
CPU

1 11304 Logic pages have a machine designation of 1131-B

F i g u r e  1 - 1 9 .  C y c l e  S t e a l  L e v e l
A ssig n men t s

1-12 ( 9 / 6 7 )

116219 1

1133 Multiplexer Control Cycle Steal Priority Assignments
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level
MPX CS Level

Note: All of the above MPX CS levels cause the 1133
Multiplexer Control to initiate a cycle steal level1 request to the 1131 CPU

F i g u r e  1 - 2 0 .

0
1
2
3
4
5
6
7
8
9

10
11

2310 B Disk Storage Drive 1
2310 B Disk Storage Drive 2
2310 8 Disk Storage Drive 3
2310 I  Disk Storage Drive 4

SAC 11
1403 Printer
Reserved for expansion of
the 1133 1/0 devices.

EE1:11

1133 M u l t i p l e x e r  C o n t r o l
C y c l e  S t e a l  P r i o r i t y
A ssig n men t s

s,
",69'•



g4.

Console Printer/Keyboard Device Status Word
0 1 5 3  4
S 6  
1
5

W I A l
s

The Console Printer/Keyboard DSW
• is addressed by the fel lowing IOCC:

1442 Device Status Word

0 I s .

l i t t
,
t 1 1
1 1 1
.
1 . 1
1 . •
,

Address 1 0  0 0 0 I  11 1 I  1

_ _ E A

a
The 1442 Cord Read Punch DSW
is addressed by the following IOCC:

"If bit is a " I" , the X10 sense DSW
turns the associated ILSW indicator off
.t Sets associated ILSW bit.

IL-SW 4 bit 1

6 -  Keyboard Busy
5 Printer Not Ready
4 Printer Busy

0 Keyboard
Console Entry (Bit Switches)

2 Keyboard Interrupt Request t
Keyboard Response t

0 Printer Service Response t

4 5  0  1 5

o
l
u
s  
A
r
e
a  
-  
M
o
d
i
f
i
e
r

odifier
EA+1

ILSW 0 bit 0
ILSW 4 bit 2

15 N o t  Ready or Busy
14 Busy
7 F eed  Check

(Read Station)
4 Operation Ccenplete t  (4)3 L ast  Card
2 Error Check
I Punch Response t  (0)
0 R ead Response t  (0)

15 0  4 8  1 5

A d d
.
r e !
S  
.
.
.
.
.
.  
1
0
0
0
1  
!
)  
1
1  
•  
•  
•  
1
-
1
*
1

EA  F u n c t i o n
Modifier a
lBit 14 resets ILSW 4 and

bit 15 resets ILSW 0

110221.01

Fi gur e  1 - 2 1 .  D e v i c e  S t a t us  Wor d B i t  Assi gnments ( p a r t  1 )

1134 and 1055 Device Status Word
0 1  3 4 3 1 3

•

7 Punch Not Ready
6 Punch Busy
5 Reader Not Ready
4 Reader Busy
3 Punch Response t

Reader Response t
The 1055 Paper Tape Punch and 1134 Paper Tape Reader DSW
is addressed by the following IOCC:

4

A
,
k
c
i l
r
e
,
s
4

1111111Vr,vz:AN

Basic Disk Storagee

I f  bit is a "I", the X10 sense DSW
turns the associated 11.5W indicator off.
t Sets associated ILSW bit.

IS 0
.

4

IS 0

Area

ILSW 4 bit 0

Function
E A + I

, 0 0 ,0 ,
1 1
1  ,
1  
,  
1  
,

1130 FE W ( 9 / 6 7 )

Modi9er

Disk Storage Device Status Word Basic ILSW 2 Bit 0
0 I  s 3  4 5 1 4  Is 1 s t  23108 1LSW 2 Bit 1

2nd 23 10 B I LSW 2 Bit 2
3rd 2310 8 113W 2 Bit 3
4th 23108 ILSW 2 Bit 4

Sector Counts

4 Carriage Hoene

3 Disk  Busy (R/W or Carriage)
2 Dis k  Nat Ready

Operation Complete t
0 Da ta  Error t

The Basic Disk Storage and 2310 Disk Storage DSW
is addressed by the following IOCC's:

iS

Aftdres!  1 0 . 0 • 1 , 0 , 0 1 1 1 , 1 t

2310 B Disk Storage Drive 1
I  4  .

A d d
r e s
s

23108 Disk Storage Drive 2
t i c h : e s • m t  1 1 . • , 11 0  0 1 011 1 1  1

2310 B Disk Storage Drive 3
Address 1 0 0 1 1 1 1 1

, , , , , , , , , , , ,  • 1 1 ,  1 1 1 , 1 1 1 11 1  I  1-
2310 B Disk Storage Drive 4

1 t i t  1 . 1 1 . 1 1 1 1 1 1 p  ?  1 1  I * 1

Address

Area M o d i fi e r  1Function
E A I S 4 E A + 1

I +I

116221.3,1

1-13

IS



0

14 IS
•

The 1673 Platter DSW is addressed
by thir following IOCC:

1627 Device Status Word

1

EA

The 1132 Printer DSW is addressed
by the following IOCC:

1-14  ( 9 / 6 7 )

1132 Device Status Word0
1 3  4  I ?  S  1  10 11 11  13 14 IS

„  I  [  I

1 1

*If bit is a - r ,  the X10 seme DSW
rums the associated 1LSW indicator off.

t  Sets associated ILSW bit.

IS 0  4

Area

ILSW 3 bit 0

15 N o t  Ready
14 Busy
0 P latter  Response t

0 4

r . . . . . .  Addreel . . . . . .  10.0.10•1 1
1
.
1
.
1
1  
.
.
.
.
.
.

4 a  Area

ILSW 1 bit 0

Function

Modifier a
l

E A + 1

Carriage Control Tape
15 - C ha nne l  12
14 - C ha nne l  9
13 - C ha nne l  6
12 C h a n n e l  5
11 -  C ha nne l  4
10 C h a n n e l  3
9 C h a n n e l  2
8 C h a n n e l  1

6 Printer Busy
5 Forms Check (Ready)
4 - Print Scan Check
3 - Carriage Busy
2 Space Response t
1 S k ip Response t
0 - Read Emitter Response t

1 . . . . . .  Address . . . . . . 0
.
0
.
1
.
1
.
1
1
.
1
.
1
1  
.  
I
s
l

EA

_
Function

EA+1 M _ o r 1 1
. 4 .

Fi gur e  1 - 2 1 .  D e v i c e  S t a t us  Word B i t  Assi gnments ( p a r t  2 )

Program Stop Key and Interrupt
Run Device Status Word
0 1  I t

The Program Stop Key and Interrupt Run DSW
is addressed by the following IOCCr
0

03 0

EA

1231 Device Status Word

The 1231 Optical Mark Page Reader DSW
is addressed by the following IOCC:
0 I s  0

*If bit h a "1", the X10 time OSW
turns the associated ILSW indicahm off.

I Sets emaciated ILSW bit.

Ilia/ 5 bit 0

1 Inter rupt Run Mode
0 Program Stop Key t

4
No !LW  Reset

1 C  i sAddress 1 0  0 1 1  i
J
I  1  1 1

1
Area M o d i fi e r
-  0 .
1

Function
E A + 1

SNVIL 4  bit 5

= = 1 1 2 i  15 N e t  Ready14 k e y

1 3 i te a ti Busy
9 Hoppe r Empty

8 T e s t Timing
Chic Busy

7 DocumentSelected
by OMPR

6 F e e d Busy
5 O K to&Klett

4 O P CompleteResponse
3 Master Data

2 R e a d Error
Timing Mark Error

0 R e a dResponset

Is

l
o 
1 
o 
o  
o
l
l  
1
1

• I•1
s
l
e  
A
r
e
a

Function

.""•••••••-• M o d i fi e r  6
1

E A + 1

Ii i



2501 Device Status Word

15 0  4  0 15

Ade
. 
e
u  
,
,
,
,
,
,

10.100,111,11 , , , , , , 1*

a
1 Ar e a Function

10

Modifier

EA+1 01

0 1  2  3 4  1 4  15

The 2501 Card Reader DSW is addressed
by the following IOCC:
0

ILSW 4 bit 3

15 N o t  Ready or Busy
14 Busy
4 Oper a  Hon Complete t
3 Los t Card
2 Error Check

SCA Device Status Word
2 3  4  5  4  1 5

*If bit is "  in , the X10 sense DSW
turns the associated ILSW indicator off.

t Sets associated ILSW bit

ILSW 1 bit 1

4

8 Receive Run
7 Ready
6 Enabled
5 - Busy

4 Auto Amwer Request t
3 Timeout t
2 Check

1 W r i te  Response t
0 Read Response t

15

The Synchronous Communications Adapter
DSW is addressed by the following IOCC:

0 1 5

Add2002
,  
1 0
.
1
.
0  
0  
1
1  
.
1  
•
i  
I

I.1
I I I  E A   M o d i fi e rA A r e a

Function
EA+1

116221.41

Fi gur e  1 - 2 1 .  D e v i c e  S t a t us  Wor d B i t  Assi gnments ( p a r t  3 )

1403 Device Status Word
6 1 5 5  5 8  1 1 1 2 1 3 1 4 1 5

11111111111111•611.1111

The 1403 Printer DSW is addressed
by the following IOCC:
0

*If bit is a "1", the X10 sense DSW turns
the associated ILSW indicator off
.t Sets associated 113W bit

ILSW 4 Bit 4

-

15 1403  Not Ready
—  14 Printer Busy

13 Carriage key
1 2 Carr iageChannel12
1 1 Car r iageChannel9
6 S y nc Check
5 R i n g Check
3 Carr iageInterruptt
2 P r i n tCompleteInterruptt
I TransferCompleteInterruptt
0 P a r i ty Check

15 0 4 1 5

Address 1  0  1 0 1 11 1  11I .

EA

Area Function

EA+1
,
.
.
1
M
o
d
i
f
i
e
r
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it

Cons S e
Address
(Decimal)

0000

0001

0002

0003

0304-0007

0008-0013

0014-0031

0032-0039

the

First Program irstruciton

Indere Register 1

index Register 2

index Register 3

General Usage

interrupt Levels 0-5 Addresses

General thugs; Oiled te Expend
interrupt Level Addremes on
Some Special Machines

Printer 5coi, Field

Addressed by

Program Start key and M Register.
Tag Bits .•01

Tag lilts m10

Tag lite i• 11

M Register

Wired Logic in interrupt Circuits

M Register or Wired Logic

M Register

F i g u r e  1 - 2 2 .  k e s e r v e d  C o r e  S t o r a g e
L o cat i o n s

1-16 ( 9 / 6 7 )

Positive Binary Values

Bit Positions
111111

0123 45678901 2345

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0000 0000 0000 0001
0000 00000000
001
0
0000 0000 0000 0100
0000 0000 0000 1000
0000 0000 0001 0000
0000 0000 0010 0000
0000 0000 0100 0000
0000 0000 1000 0000
0000 0001 0000 0000
0000 0010 0000 0000
0000 0100 0000 0000
0000 1000 0000 0003
0001 0000 0000 0000
0010 0000 0000 0000
0100 0000 0000 0000
0111 1111 1111 1111
No positive equivairmt

ns

15

1
2
3
4
5

8
9

10
11
12
13
14

, Absolute Values

Decimal
Notatice
Bose-10

Photo-
deckled

Notation
Base-16

Negative Binary Values

Bit Positions
111111

0123 4567 8901 2345

1
2
4
8

16
32

128
256
512

1,024
2,048
4,096
8,192

16,384
32,767
32, 768

- o
2
4

10
20
40
so

ioo
200
400
800

1,000
2,000
4,000
7,F l f
8,000

No negative more
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

111111111111 M O
1111111111111100
1
1
1
1
1
1
1
1
1
1
1
1
1
0
3
0

1 1
1 1
1 1
1 1
1 1
1 1
0 0
0 0

1111 1111 11100000
1111 1111 1100 0000
1111 1111 1000 0000
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0

1111 1110 0000 0000
1111 1100 0000 0000
1111 1000 0000 0000
1111 0000 0000 0000
1110 0000 0000 0000
1100 0000 0000 0000
1030 0000 WOO 0001
1000 0000 0000 0000

Fi gur e  1 - 2 3 .
V a l u e  R an g es -  S i n g l e
P r e c i s i o n  W o rd

Positive Binary Values

Bit Positions
II  1111.1111 2 2 2 2
-
2 2 2 2  
2 2 3 3

0123 4567 8901 2345 6789 0123 4567 8901

0000
0
0
0
0  
0 0
0 0  
0
0
0
0  
0
0
0
0  
0
0
0
0  
0
0
0
0  
0
0
0
0

0000 0000 0000 0000 0000 0000 0000 0001
0000 0000 0000 0000 0000 0000 0000 0010
0000 0000 0000 0000 0000 0000 0000 0100
0 0 0 0 0 3 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0  
1 0 0
0

0000 0000 0000 0000 0000 0000 0001 0000
0000 0000 0000 0000 0000 0000 0010 0000
0000 0000 0000 0000 0000 0000 0100 0000
0000 0000 0000 0000 0000 0000 1000 0000
0000 0000 0000 0000 0000 0001 0000 0000
0 0 0 0 0 0 0 0 0 0 0 0
0 3 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0

0000 0000 0000 0000 0000 0100 0000 0000
0000 0000 0000 0000 0000 1000 0000 0000
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 1  
0
0
0
0
0
0
0
0
0
0
0
0

0000 0000 0000 0000 0010 0000 0000 0000
0000 0000 0000 COCO 0100 0000 0000 0000
0000 0000 0000 0000 1000 0000 0000 0000
0000 0000 0000 0001 0000 0000 0000 0000
0000 0000 0000 0010 0000 0000 0000 0000
0000 0000 0000 0100 0000 0000 0000 0000
0000 0000 0000 1000 0000 0000 0000 0000
0000 0000 0001 0000 0000 0000 0000 0000
0000 0000 0010 0000 0000 0000 0000 0000
0000 0000 0100 0000 0000 0000 0000 0000
00000000 1000 0000 0000 0000 0000 0000
00000001 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 3
0 0
0 0  
0
0
1
0  
0
0
0
0  
0
0
0
0  
0
0
0
0  
0
0
0
0  
0
0
0
0  
0
0
0
0

0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0

0000 1000 0000 0000 0000 0000 0000 0000
0001 0000 0000 0000 0000 0000 0000 0000
0 0 1 0 0 0 0 0
0
0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 6 0 0

0100 0000 0000 0000 0000 0000 0000 0000
0111 1111 1111 1111 1111 1111 1111 1111
No positive equivalent

8
9

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

0
1
2
3
4
5
6
7

Absolute Values

Decimal H e x a d e c i m a l
Notation N o t a t i o n
Base -  10 B a s e  -  16

Negative Binary Values

Bit Positions
11 1111 1111 2222 2222 2233

0123 4567 8901 2345 6789 0123 4567 8901

1
2
4

16
32
64

128
256
512

1,024
2,048
4,096
8,192
16,384
32,768
65,536

131,072
262,144
524,288

1,048,576
2,097;152
4,194,304
8,388,608

16, 777, 216
33,554,432
67,108,864

134, 217, 728
268,435,456
536,870,912

1,073,741,824
2,147,483,647
2,147,483,648

0
1
2
4
8

10
20
40
80

100
200
400
800

1,000
2,000
4,000
8,000

10,000
20,000
40,000
80,000

100,000
200,000
400,000
800,000

1,000,000
2,000,000
4,000,000
8,000,000

10,000,000
20,000,000
40,000,000
7F,FFF,FFF
80,000,000

No negative zero
1111 1111 1111 1111 1111 1111 1111 1111
1111 1111 1111 1111 1111 1111 1111 1110
1111 1111 1111 1111 1111 1111 1111 1100
1111 1111 1111 1111 1111 1111 1111 1000
1111 1111 1111 1111 1111 1111 1111 0000)
1111 1111 1111 1111 1111 1111 11100000
1111 1111 1111 1111 1111 1111 11000000
1111 1111 1111 1111 1111 1111 10000000
1111 1111 1111 1111 1111 1111 00000000
1111 1111 1111 1111 1111 111000000000
1111 1111 1111 1111 1111 110000000000
1111 1111 1111 1111 1111 100000000000
1111 1111 1111 1111 1111 000000000000
1111 1111 1111 1111 1 1
1 0 0 0 0 0 0 0 0 0 0
0 0 0
1111 1111 1111 1111 11000013000000000
1111 1111 1111 1111 1000 000000000000
1111 1111 1111 1111 00000000 00000000
1111 1111 1111 11100000000000000000
1111 1111 1111 11000000000000000000
1111 1111 1111 10000000 0000 00000000
1111 1111 1111 00000000000000000000
1111 1111 1110000000000000600000130
1111 1111 110000000000000000000000
1111 1111 100000000000000000000000
1111 1111 0000 0000 0000 000000000000
1111 1110000000000000000000000000
1111 1100000000000000000000000000
1111 1000000000000000000000000000
1111 00000000 00000000000000000000
1110 0000 0000 0000 0000 0000 0000 0000
1 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1000 0000 0000 0000 0000 0000 0000 0001
1000 0000 0000 0000 0000 0000 0000 0000

F i g u r e  1 . - 2 4 .  V a l u e  R an g es -  D o u b l e  P r e c i s i o n  W o rd
20073A I

C ; 3



u67

Character Hex I/O Bus Bits

0 1 1

2 3 35 6 7
A Cl 1 1 0 0 0 0 0 1
B C2 1 1 0 0 0 0 1 0
C C3 1 1 0 0 0 0 1 1
D C4 1 1 0 0 0 1 0 0
E C5 1 1 0 0 0 1 0 1
F C6 1 1 0 0 0 1 1 0
G C7 1 1 0 0 0 1 1 1
H C8 1 1 0 0 1 0 0 0
1 C9 1 1 0 0 1 0 0 1
J DI 1 1 0 1 0 0 0 1
K 02 1 1 0 1 0 0 1 0
L 03 1 1 0 1 0 0 1 1
M D 4 ' 1 lA1 0 1 0 11 0 0 1
N D5 1 1 0 1 0 1 0 1
0 06 1 1 0 1 0 1 1 0
P D7 1 1 0 1 0 1 1 1
Q 08 1 1 0 1 1 0 0 0
R 09 1 1 0 1 1 0 0 1

1

S E2 1 1 1 0 0 0 1 0
I E3 1 1 1 0 0 0 1

0

U E4 1 1 1 0 0 1 0 0
V E5 1 1 1 0 0 1 0 1
W E6 1 1 1 0 0 1 1 0
X E7 1 1

-
1 0 0 1 1

0

Y E8 1 1 1 0 1 0 0 0
Z E9 1 1 1 0 1 0 0 1
0 FO 1 1 1 1 0 0 0 0
1 Fl 1 1 1 1 0 0 0

0 1

1
, 2 F2 1 1 1 1 0 0 1

0 0

3 F3 1 1 1 1 0 0 1 1
4 F4 1 1 1 1 0 1 0 0
5 F5 1 1 1 1 0 1 0 1
6 F6 1 1 1 1 0 1

,
1

1

0
7 F7 1 1 1 1 0 1 1 1
8 F8 I 1 1 1 1 0 0 0
9 F9 1 1 1 1 1 0

1

1
= 7E 0 1 1 1 1 1 1

0

$ 56 0 1 0 1 1 0 1 1
• 48 0 1

0

0 0 1 0

0

1 1
' 7D 0 1 1 1

0

1 0

1

• 68 0 1 1 0 1

0

0 1 1
( 40 0 1 0 0 1 1 0 1
- 60 0 1 I 0 1 1 0 1
) 50 0 1 0 •

l
1 1 0 1

+ 4E 0 1 0 0 1 1 1 0
/ 61 0 1 1 0 0 0 0 1

5C 0 1 0

0

1 1 0

0

& 50 0 1 0 1

1

0 0 0 0

Character Hex
Bits

0 1 2 3 4 5 6 7
8 9 10 11 12 13 14 15

A 64 0 1 1 0 0 1 0 0
B 25 0 1 0 0 1 0 1
C 26 0 0 1 0 0 1 1 0
D 67 0 1 1 0 0 1 1 1
E 68 0 1 1 0 1 0 0 0
F 2 9 0 0 1 0 1 0 1
G 2A 0 0 1 0 1 0 1 0
H 66 0 1 1 0 1 0 1 1
1 2C 0 0 1 0 1 1 0 0
J 58 0 1 0 1 1 0 0 0
K 19 0 0 0 1 1 0 0 1
I lA 0 0 0 1 1 0 1 0
M 5B 0 1 0 1 1 0 1 1
N 1C 0 0 0 1 1 1 0 0
0 51) 0 1 0 1 1 1 0 1
P 5E 0 1 0 1 1 1 1 0
Q 1F 0 0 0 1 1 1 1 1
R 2 0 0 0 1 0 0 0 0 0
S OD 0 0 0 0 1 1 0 1
I 0 E 0 0 0 0 1 1 1 0
U 4F 0 1 0 0 1 1 1
V 10 0 0 0 1 0 0 0 0
W 51 0 1 0 1 0 0 0 1
X 52 0 1 0 1 0 0 1 0
Y 13 0 0 0 1 0 0 1 1
Z 54 0 1 0 1 0 0 0
0 49 0 1 0 0 1 0 0 1
1 40 0 1 0 0 0 0 0 0
2 01 0 0 0 0 0 0 0 1
3 02 0 0 0 0 0 0 1 0
4 43 0 1 0 0 0 0 1 1
5 04 0 0 0 0 0 1 0 0
6 45 0 1 0 0 0 1 0 1
7 46 0 1 0 0 0 1 1 0
8 07 0 . 0 0 0 0 1 1 1
9 08 0 0 0 0 1 0 0 0

0 1 0 0 0 1 0
$ 62 0 1

,
1

0 0 0 1 0
• 6 E 0 1 1 0 1 1 1 0
1 011 0 0 0 0 1 0 1 1
, 1 6 0 0 0 1 0 1 1 0
( 57 0 1

-
0 1 0 1 1 1

- 61 0 1 1 0 0 0 0 1
) 2F 0 0 1 0 1 1 1 1
+ 6 0 0 1 0 1 1 0 /
/ 4 C 0 1 0 0 1 1 0 0
* 23 0 0 1 0 0 0 1 1
& 15 0 0 0 1 0 1 0 1

F i g u r e  1 - 2 5 .  1 1 3 2  P r i n t e r  C o d e

130015A

F i g u r e  1 - 2 6 .  1 4 0 3  P r i n t e r  C o d e

1130 F M K  ( 9 / 6 7 )  1 - 1 7



F i g u r e  1 - 2 7 .

Rs/teflon 0 1 2 3 4 5 6 78  1 5

Carrier Return 1 0 0 0 0 0 0 1

Tabulate 0 1 0 0 0 0 0 1

Space 0 0 1 0 0 0 0 1

Backspace 0 0 0 1 0 0 0 1

Shift to 114' 0 0 0 0 1 0 0 1

Shift to Black
.

0 0 0 0 0 1 0 1

Line Feed 0 0 0 0 0 0 1 1

*May be done concurrently with any other function.

Key I B M  Card Cede 0 1 2 3 4 5 6 7 8 9 10 II 12 13 14 IS
• 11,8,4

117

1 1

'

1

,

i

i 0,1 I I

0 0 1 1 1 1 A A 0

0 0

0 0

I

1 1 0 B B 0
0 0 0 1 1

I

C C 0
0

1

0 1 1 0 0 D D 0
0 0

2 2

1 0 1 E E 0
0 0 0 1 0 0 F F

3 3

0 0 1

I

1 G G 0
0 0 1 • 0

4 4

1 H H 0
0 0 1 0 0 0 1 1 0
0

5 5

1 1 1 J J 0

I

1 0 1 1 0

6 6

0 1 0 1 1

t

L L 0
0 1 1

7 7

0 M M 0
0 1 1

I

0 1 N N 0
0

8 8

0 1 0 0 0  0 0
0 '

I

0 1 0

9 9

0
0 1 1 0 0 1 Q Q

I

0 1 1

$ 11,8,3

0

1

0 R R 0

I

0 0 . 1 1 0 S S 0

. 12,8,3 I

0 1 1

1

1 T T 0
1

1

0 1 1 0

0,8,3

U U 0

1

0

1

1 0 1 V V 0
1 0

EOF None

1 0 0 W W 0
1 0 0 1

I

1 X X

Back Space None

0 1 0 0 1 Y Y 0
1 0

1

0

ER
PLO None

0 Z Z 0

1 1 1 1 1 1 1 ( 0

1

1

6,8

1 1 0 2 + 0
1

1

1 0 1 1 1

' 5,8

1 1 1 1 0 0 4 . . . " 0
1 1 1

l 12,5,8 I

1 5 ) 0
1

I

0 1 0 0 6 ; 0
1

) 12,5,8

0

I

1 0 1 7 *

I

1 1 1 0 0 1

12,8,6 I

1 1 1 0 0

I

0 9 " 0
1 I 0

- 11

0 1 0 i 0
1 1 0 0 0 0 • = 0

A 12,1 I

1

I

1 1 /  - 0
1 0 0 0 0

B 12,2 I

0
I

I

0 0 0 0 , 0
0 1

C 12,3 1

&

1

0 1 0 0 0 0 $. '

D 12,4 1

0 0 0 0

I

1 @ % 0
0 0 0 0

E /2,5 I

. 0 0
4

I
F 12,6 I I
G 12,7 I 1
H 12,8 1 I
I 12,9 I I
.1 11,1 ,

. I
K 11,2 1
L 11,3 I 1
M 11,4 I I
N 11,5 I I
0 11,6 1
P I l j I 1

. 0 11,8 1 I
11 11,9
5 0,2 1 I
r 0,3 1 I
U 0,4 I I
V 0,5 I
W 0,6 I 1
X 0,7 1 I
Y 0,8 . I
Z 0,9 1 I
Space Blank 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t 12,8,2 I I 1
< 12,8,4 I I 1
1 12,8,2 1 I I
1 12
I 11,8,2 I 1 I
; 11,8,6 • 1 I I
--, 11,8,7 1 1 1
% 0,8,4 1 1 I

- 0,8,5 I / I
> 0,8,6 I I 1
? 0,8,7 I I I

8,2 I
i 8,3 I • I

@ 8,4 1 I
8,7 - 1

Character Code Illh U/L Cow Ctrl

M 82 83 84 85 11620 86= 1 117
' LC .  O C

,
0 0 1 1 1 1 A A 0
0 0 0 1 1 0 B B 0
0 0 0 1 1 1 C C 0
0 0 1 1 0 0 D D 0
0 0 1 1 0 1 E E 0
0 0 0 1 0 0 F F 0
0 0 0 1 0 1 G G 0
0 0 1 • 0 0 1 H H 0
0 0 1 0 0 0 1 1 0
0 1 1 1 1 1 J J 0
0 1 0 1 1 0 K K 0
0 1 0 1 1 1 L L 0
0 1 1 1 0 0 M M 0
0 1 1 1 0 1 N N 0
0 1 0 1 0 0 0  0 0
0 ' 1 0 1 0 1 P P 0
0 1 1 0 0 1 Q Q 0
0 1 1 0 0 0 R R 0
1 0 0 . 1 1 0 S S 0
1 0 0 1 1 1 T T 0
1 0 1 1 0 0 U U 0
1 0 1 1 0 1 V V 0
1 0 0 1 0 0 W W 0
1 0 0 1 0 1 X X 0
1 0 1 0 0 1 Y Y 0
1 0 1 0 0 0 Z Z 0

1 1 1 1 1 1 1 ( 0
1 1 0 1 1 0 2 + 0
1 1 0 1 1 1 3 < 0
1 1 1 1 0 0 4 . . . " 0
1 1 1 1 0 1 5 ) 0
1 1 0 1 0 0 6 ; 0
1 1 0 1 0 1 7 * 0
1 1 1 0 0 1 8 ' 0
1 1 1 0 0 '

0 9 " 0
1 I 0 0 0 1 0 i 0
1 1 0 0 0 0 • = 0
I 0 1 1 1 1 /  - 0
1 0 0 0 0 1 - ? 0
I 0 0 0 0 0 , 0
0 1 0 0 0 1 & 0
0 1 0 0 0 0 $. ' 0
0 0 0 0 0 1 @ % 0
0 0 0 0 0 0 . 0 0

4

1
-
1
8  
(
9
/
6
7
)

C o n so le P r i n t e r  C o n t r o l
and C h a r a c t e r  C o d es

16227

F i g u r e  1 - 2 8 .  C o n s o l e  K eyb o ar d  C h a r a c t e r
Code

v••



f

Graphic
4 of 8 Code

Graphic
4 of 8 Code

NXO R 8 4 2 1
8 4

NXO R 8 4  21
blank 1 I l l  0  0 0 0* F 0 1 1 0  0 1 1 0

a 0 1 1 0  1 0 1 0 G 1 0 0 0  0 1 1 1
• 1 0 0 0 1 0 1 1 H 0 1 1 1  1 0 0 0

< 0 1 1 0  1 1 0 0 1 0 1 1 0  1 0 0 1
f 0 1 0 1  0 1 1 0 .1 1 1 0 1  0 0 0 1
* 0 0 1 1  0 1 1 0 K 1 1 0 1  0 0 1 0
1••• 1 0 0 0  1 1 0 1 I. 1 1 0 0  0 0 1 1
E. 1 0 0 0 1 1 1 0 M 1 1 0 1  0 1 0 0
I 1 1 0 0  1 0 1 0 N 1 1 0 0  0 1 0 1
S 0 1 0 0  1 0 1 1 0 1 1 0 0  0 1 1 0• 1 1 0 0  1 1 0 0 P 0 1 0 0  0 1 1 1
) 0 1 0 1  1 1 0 0 Q 1 1 0 1  1 0 0 0
; 0 0 1 1  1 1 0 0 R 1 1 0 0  1 0 0 1
—• 0 1 0 0  1 1 0 1 none

,
1 0 1 0  1 0 1 0

- 0 1 0 0  1 1 1 0 S 1 0 1 1  0 0 1 0
/ 1 0 1 1 0 0 0 1 I .

1
0
1
0  
0
0
1
1

• 0 0 1 0 1 0 1 1 U 1 0 1 1 0 1 0 0
% 1 0 1 0  1 1 0 0 V 1 0 1 0  0 1 0 1
_ 0 1 0 1  1 0 1 0 W 1 0 1 0  0 1 1 0
> 0 0 1 1  1 0 1 0 X 0 0 1 0  0 1 1 1
? 0 0 1 0  1 1 0 1 9 1 0 1 1  1 0 0 0
. • 0 0 1 0  1 1 1 0 * Z 1 0 1 0  1 0 0 1
P 0 0 0 1 1 0 1 1 0 1 0 0 1 1 0 1 0
@ 1 0 0 1 1 1 0 0 1 1 1 1 0  0 0 0 1

0 0 0 0  1 1 1 1 2• 1 1 1 0  0 0 1 0
0 0 0 1  1 1 1 0 3 1 0 0 1  0 0 1 1" 0 0 0 1  1 1 0 1 4 1 1 1 0  0 1 0 0

A 0 1 1 1  0 0 0 1 5 1 0 0 1  0 1 0 1
8 0 1 1 1  0 0 1 0 6 1 0 0 1  0 1 1 0
C 0 1 1 0  0 0 1 1 7 0 0 0 1  0 1 1 1
D 0 1 1 1  0 1 0 0 . 8 1 1 1 0 1 0 0 0
E 0 1 1 0  0 1 0 1 9 1 0 0 1  1 0 0 1

.
T
h
i
s 
i
s 
c
o
r
r
e
c
t  
f
o
r  
S
y
s
t
e
m
/
3
6
0 
P
r
o
g
r
a
m
s
,  
b
u
t  
i
s 
n
o
t

consistent with certain other SIR devices.
See the specific device manual.

••Group Mork •
°Record Mark

Control Characters 4 of 8 Code
N X O R 8 4 2 1

Idle 0 0 1 1 1 0 0 1

Start of Record 1 or Acknowledge 1
(SOR 1 or ACK 1) 0 1 0 1 0 0 1 1

Start of Record 2 or Acknowledge 2
(SOR 2 or ACK 2) 0 0 1 1 0 0 1 1

Transmit Leader (IL) 0 0 1 1 0 1 0 1

Control Leader (CL) 0 1 0 1 0 1 0 1

End of Transmission (EOT) * 0 1 0 1 1 0 1 0

Inquiry or Error (INQ or ERR) 0 1 0 1 1 0 0 1

Telephone * 0 1 0 1 1 1 0 0

Longitudinal Redundancy Check (LRC) ** - - - - - - - -

* Also used as a data character
** The LRC character contains a 1 in each bit position for which

the total of l's in the record was odd, and a 0 if  the total was
even. The character is not necessarily in the 4 of 8 code. c

MED

F i g u r e  1 - 2 9 .  S T R  4 - o f - 8  T r a n s m i s s i o n  a n d  C o n t r o l  C h a r a c t e r  C o d e s

1130 F E W  ( 9 / 6 7 )
.  1 - 1 9



1

Description st!Charti

IOCC central ward is given in hexadecimal farm with function modifier shave when applicable. Cartel  wood Is followed by functional dascripticm and data
ligad(1). Caahol womb given are for devke C O O C C  address) •, core shame location specified by IOCC address. For all etas, Salle Inherent
amen d  Is 03104 =caller XX (I LSW address) is placed on Out Gus automatically by the CPU.

Printer - Keyboard
0900 Write: Load adaptor buffer ham COOCC addled, analyze data, cmd sand character signals ta printer.Data Word

0

OA00 Roadt Stare contents of keyboard contacts at C(IOCC address).
Data Word

0 1

°COO Control: Places the keyboard in the select made andollaws data to be entered into the CPU.

0 1
,
0 0
/
0 0
3 1  
S
o
m
e  
D
S
1
N
s  
l
e
a
s
h  
d
e
v
k
e  
s
t
a
t
e  
i
n
d
i
c
a
t
o
r
s  
i
n
t
o  
A
.  
I
n
d
i
c
a
t
o
m  
(
t
)  
G
r
a  
r
a
$
1
4  
b
y  
e
a
r
z
r
z
e
r
l
d  
O
F
0
1  
•

Davies Staga Ward
0

For Data Character and
Control Character WO Flaws 1-27

2

2

Row I  Po w  R o w  R e v
12 I I  0  1

Operation Code

3

Fi gur e  1 - 3 0 .  X / 0  Oper at i ons  ( p a r t  1 )

1 -20  ( 9 / 6 7 )

3

Row
2

4

4

5

5 6

6 7

7

8

Row
3

F e
-  
S
i
g
n

9

9

10

TO

9

II

11 12

2 3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

6 7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

1442 Card Read Pun
c
h
1
1
0
0  
W
r
i
t
e
:  
L
o
a
d  
a
d
a
p
t
e
r  
b
u
f
f
e
r  
f
r
o
m 
C
(
I
O
C
C 
a
d
d
r
e
s
s
)
,  
a
n
d  
s
a
n
d  
c
h
a
r
a
c
t
e
r  
s
i
g
n
a
l
s  
t
o  
p
u
n
c
h
.  
C
a
n
a  
a
r
e  
p
u
n
c
h
e
d  
o
n
e  
c
o
l
u
m
n  
a
t  
a  
t
i
m
e
.

Data Ward
0 1 2 3  4  5  6  7  8  9  1 0  1 1  1 2

Raw
12

Row
II

Row
0

Raw
2

Row
3

Row
4

Row
5

Row
6

Raw
7

Row Raw

1200 lEg t
.  
S t a r
e  
c o n
t e n
t s  
o
f  
a d
a p
e r  
b
u
f
f
e
r  
a
t  
C
(
I
O
C
C  
a
d
d
r
e
s
s
)
.  
D
a
t
a  
w
o
r
d  
I
s  
m
e  
a
s  
f
o
r  
w
r
i
t
e
.

Pragraris Load Made and; This read is initialed by tha program load pushbutton. The data is read from the cards as shown below.Data Word
0 1  2  3  4

13

13

14

14 1 5

IS

For Keyboard Chamfer Jog Flours 1-28
I i •

12 1 3  1 4  1 5
Row

3
Row
4

Row
5

Row
6 1Row

7
Row
8

Roe
9

Displacement

1401 Conegi Start Punch: Camara card to novo through the punch station andantes' each column to generate a punch response interrupt.

1402 Central, Feed Criss: Cause all case In the food path to advance one station. The read response and punch respires Interrupts are inhibited.

1404 Canoal, Start Reed: Camera card teem through Ow read station and allows each column to generate a read response interrupt

148X Central, Stacker Solace Cams the card leaving the punch area to go to the alternate stacker. This command can be 1481, 1482, or 1
4 8 4 . Itazza.01



•

1442 Card Read Punch - Continued
1700A701 Sense Device: toads the devka stone indicators Into A. Command 1701 resets the Interrupt level 0 indicators,and 1702 resets the interrupt level 4 Indianan.
Device Status Word

0
Read
Response
Level 0 t

0 1

Punch
Response
Level 0 t

2

Erne
Check

1134 Paper Tape Reader and 1055 Paper Tape Punch
1900 Write: Load adopter punch buffer fron C(lOCC address). Select punch magnet drivers from punch buffer data and energize punch clutch striver.Data Ward

2

2

2

3

3

Lost
Card

3

3 4

OP
Complete
Level 4 t

4

4

5

5

5

6 7

7

Channel Channel Channel Channel Channel Channel Channel Channel
8 7  6  5  4  3  2

8

9

9

10

1A00 Read: Stare contents of adapter read buffer at C(lOCC address). Data ward is sante at for Write command.

Program Load Made Read: This read is initiated by the Program Load pushbutton when a 1442 or 2501 card reader is not used with the 1131. The data isread from the tape as shown below:
Data Word

6 7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

'Channel I Channel !Channel 'Channel I Channel I  Channel !Channel Channel 'Channel Channel! Channel Channel 1Channel 'Charnel !Channel 3.annel  I
4 3  2  1  4  3  2  1  4  3  2  I  4  3  2

l
e
s
t
-
-
-
I
s
t  
T
a
p
e  
C
h
a
r
a
c
t
e
r  
2
n
d  
T
a
p
e  
C
h
a
r
a
c
t
e
r  
3
r
d  
T
a
p
e  
C
h
a
r
a
c
t
e
r  
4  
4
t
h  
T
a
p
e  
C
h
a
r
a
c
t
e
r  
-
-
-
o
p
4

ICOO Control: Ladd content of tape tensing contact, into adapter road buffer. Energizes reader clutch to advance tope one character position IOCC addreuward is not used.

MO /1E01 Serest Device: lead state of device Indianan into A. Indicators(t) are reset by IF01 command only.Darks Status Ward

10I I  1 2  1 3  1 4  1 3

II

Not
Readyor

12 1 3  1 4  1 5

4 5  6  7  8  9  1 0  1 1  . 1 2  1 3  1 4  1 5

Single Disk Storage and 23108 Disk Storage

9400/9404
KM / 90M
A400/A404

8600/8034

2400/24041
IOCC Address Word

Control Carriage: Load IOCC address into adapter ward counter to specify runner of cylinders to be accessed X X 00 column* '
m o v e  t h e carriage forward. XX04 command; move the carriage in reverse.

2 3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

Number of Cylinders
128 6 4  3 2  1 6

Fi gur e  1 - 3 0 .  X / O  Oper at i ons  ( p a r t  2 )

ruages1
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Single Disk Storage and 2310B Disk Storage - Continued

25aX
8DOX
950X
900X
ASOX

2660C
KOX
960X
9E0X
A6OX

2700/2701incveglinooico,
F
o
o
/
s
T
o
l

A700/A702

Eli
0

1.-22 ( 9 / 6 7 )

lnitillzo Writvc Set up adopter date channel centrals for transferring data from care storage to the adapter en a cycle-steal basis.Load lOCC address word into CAR.
8it 13 determines the head, 0 for upper head, 1 far lower head
Bits 14 end IS determine the sector
.X 0
,  
1
,  
2
,  
o
r  
3
;  
u
p
p
e
r  
h
e
a
d
,  
s
e
c
t
o
r  
I  
t
h
r
o
u
g
h  
4  
r
e
s
p
e
c
t
i
v
e
l
y
.

X =4, 5,  6 or 7; lower head, sector 1 through 4 respectively.

Initialize Read: Set up adapter data channel controls for transferring dole From the adapter to care storage on a cycle-steal hash.
Lead IOCC address word into CAR. Word-count word and data word are some as for initialize Write command.

X Some as the Initialize Write commands.

Sera* Device: Lca4 status of device indicator; into A indicaton (t) are reset by XX01 command.

2 3

1627 Plotter
2900 Write: Load adapter buffer from C(IOCC address). Actuate platter controls from buffer data.
Data Word

0 I  2  3  4  5  6 7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

2F00/2904 Serge Device: Lead status of device indicators into A. Indicators (0 are reset by 21
1
0I  c o m m e r s c h e n l y .
Device Status Ward

0 I  2  3  4  5  6  7  8  9  1 0  I I  1 2  1 3  1 4

1132 Printer
3200 Read Emitter; Causes the read emitter to transfer the newt available type wheel character to C(IOCC address).
Date Word

0 4 5 6 7

7

Fi gur e  1 - 3 0 .  X I O  Oper at i pns ( p a r t  3 )

8 9 1
0

IC I l  1 2  1 3  1 4  1 5

I I 12 13 14 I S

••••••''' "



1

1132 Printer - Continued
3
4
0
1  
C
o
n
t
r
o
l
,  
S
o
m
t
h 
C
a
r
r
i
a
g
e
:  
C
o
u
t
e
s  
t
h
e  
c
a
r
r
i
a
g
e  
t
o 
s
p
a
c
e  
o
n
e  
I
l
m
s
.

3402 Control, Stop CetriMe! Causes the carriage to stop skipping an the detection of a perch in the carriage con601 tape,

3404 Central, Start Carriage: Causes the carriage to skip until a punch is detected in the carriage control tape.

3440 Control, Stop Printer: Causes the printer to become reedy and inhibits printer Interrupts.

3480 Control, Start Printer: Causes the adapter to gate 1132 emitter, and initiates a series of cycle steals which prints a single line of data.

3700/3701 Some Device: toad StChte of device indicators into A. Indicators (t) are reset by 3701 command only.Device Status Word
0 1 2 3  4  5

 ' e r 6  7  8  9  1 0  1 1  1 2  1 3  /  4 1 5Read I  Skip ! S p ace I  I  Print I  From'
Emitt Resp o rse Response Carri a
g e S c a nRasp t  C h e c k   t t er
AT Check (geodY)

Printer C a r r i a g e  Control Tope Channels

Busy 1  1  2  1
2
1
4  1
5  1
6  
1 9  
I  
1 2

Console Entry Switches, nterrupt Run Switch, and Program Stop Switch
3A00 Read: Store contents of switches at C (10CC address).Data Word

0 1  2  3  4  5  6  7  8  9  j  I I  1 2  1 3  1 4  1 5
0 II I

Bit Switches

2 3  4  5  ,  6  ,  7  ,  8  , 9  1 0  I  1  1 2  1 1 3  1  14 1 1 51 I  i  1  1 1
31.00 Sense Device; Load status of indicators into A. Indicators are reset open execution of this command.Device Status Word

0 1

1231 Optical Mark Page Reader
4200 Read: Store contents of output butler, of the delay-line storage, at C(IOCC address).
Data Words (2 Byte Transfer)

0 I  2

0

1
0 1

1

Byte 3

2

2

2

2

3

3

11 1  1 2  1  1 3  1  1 4

Data Words (Single Byte Transfer)
2 3

Byte
0 I  2

Byte 3
10 1 1  1 2  1 3  1 4

3 4  5  6  7  8  9  1
0 I I  1 2  
1 3  
1 4  
1 5

4 5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

5

Fi gur e  1 - 3 0 .  X I O  Oper at i ons  ( p a r t  4 )

6 7  8  •  9

Byte 4
15 1 6  ,  1 7  1 8  1 9

1 I  1

10 II 12 13 14 1 5

Byte 3 I  Byte 4
C C
Bit B i t

7

10 1 1  1 2  1 3  1 4  1 5

10 1 1  1 2  1 3  1 4  1 5

Ita28.31

1130 F E W  ( 9 / 6 7 )  1 - 2 3



Etwo L o ad  Read: identical to the 1442 promote load reed. The program iced read data word is identical to the 1442 program load date word.

4900/4901 Sense Devke: Lead statue of indicators into A. Indicators (t) are reset by 4001 conenand.
Dr01011 Status Word

0

Synchronous Communications Adopter
5100 Write Load Duffer: Causes the 1131 to transfer C (10CC *dams) to the SCAlauffer.Data Want

5101 Write, Turn Off Audible Alarm: Coutes the SCAaseclible Mane tube turned off.

5102 Write, Turn On Audible Alone: Causes the SCAaudible alma to be turned on.

5104 Write, Sync/Idle Chanscter: Causes the 1131 to transfer C(IOCC address) to the SCAsync/idie resists,. The n o rmel s
yss
Ag
g  c s g g o o e r  I
s  s h o w n  b . 1
0
„
.

Sync/Idle Character

5200 Read, Load Core ftem Duffer: Causes the SCA to transfer the cantents of the buffer to C (10CC address) -

5201 Read, Ditynastic Read  Causes the SCAM transfer the condition of 9 triggers to C (1MC:skims).  The data word is shown below.
010a00111C Re a d  1

rem
iserigsss

1231 Optical Mark Page Reader - Continued

2 3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5

4402 Control, I / 0 Disconnect: Causes the reader to step the reading of a page and clean the delay-line storage of all date.

4404 C9ifinle Stuff Read: Comm t
3 P O  t o m e s .  
t h r o u g h  
t h e  
r e a d  
s t a t i o
n  
a n
d  
r e a
d s  
t h
e  
d a
t a  
i n
t o  
t h
e  
d e l a
y -
l i n e  
s t o
r a g
e .

4480 Cannot, Select Stacker: Cowes the page lust read to be placed in the alternate stacker
.

4700/4761 Sethe Device: Load status of Indicate,, into A. indicators (t) are mat by 4701 command.
Device Status Word

2501 Card Reader

4800 initiate Read: Causes the adapter to imenter the number of wards specified by the word count to C (10CC address) using the cycle steal mode. The 2501data ward Is Identical to 1442 elate word.

0 I  2
Idle
Character
Trigger

2

cter
Complete
Trigger

1 -24  (  9/67)

3 4

3 4
End M e a n e s t -
Operaelem tic Mode
Trigger Trigger

5
nary

Timer
Trigger

3 sec
Timer

7

6 7

1.5 sec
Tinter

Fi gur e  1 - 3 0 .  X I O  Oper at i ons ( p a r t  5 )

ta
/Space
Bit

10 1 1  1 2  1 3  1 4  I S

10 I i  1 2  1 3  1 4  1 5

10 1 1  1 2  1 3  1 4  1 5

116228•41

,



Synchronous Communications Adapter - Continued
5202 Rood, Diagnostic Road 2: Similar to Diagnostic Read I .  The dote word is shown below.Diagnostic Rood 2

0 1 2 3
4 5  6  7  a  9  1 0  1 1  1 2  1 3

10 8 4
j  2 10 8 4

14

2

15

1

AFOO/AF01
Device Status

0

Parity
Check

Same Device:
Weed

1
Transfer
Complete
Inter t

Load

2
Print

Complete
inter t

stall* of indicator, into A. Indicators

3 4  5
Carriage

interrupt R i n gCheck

(0 are roust by MCI command.

6 7  8  9  1 0  1 1
Sync C a r r i a g e
Check C h a n n e l

9

12

Card *"  Channel
12

13

Carriage
Day

14

Printer
easy

15
1403
Not
Ready

0
Clock
Gate
Tr o r

1
Sync
Counter
Trigger

5401 Control Set?  aft Allows the SCA to trimsmit and receive data using a 7-bit character format.

5402 Control Set 6 Lift: Al lova the SCA to tnsnsinit and receive data using a 6-bit character format.

5404 Control, End Operation: Causes the SCA to be reset and disconnected ham the line if jumpers are installed. This command also sets the SCA to the 8-bitcharacter fosmot •

$408 Carmel, Diagnostic Mode: Causes the SCA to establish and Interrupt at each bit shift, allowing the CE to check the operation of the SCA.

5410 Control, Syncrmanize: Causes the SCA to establish syri'chronization with the remote terminal.

5420 Control, Start/Stop Time:tut: Causes the tinter trigger to be set (if turned of o r reset (if turned on).

5440 Control, Disable: inhibits the SCA auto answer request interrupt circuit.

54:30 Control, Enable: Causes the SCA to interrupt on receipt of on auto answer request.

5500 initiate Write, Transmit: Sets the SCA in the transmit mode.

5540 Initiate Write, DC Resets Camas the adapter triage's controls and registers to be reset.

5600 Initiate Read, Receive Mode: Sets the SCA in the receive mode,

5601 Initiate Rood, Master Mode: Turns on the recieve run Mager which places the SCA in the Mater mode (used to transmit data room:W.

5602 Initiate Rood, Slave Mode: Turns the receive am trigger off and places the SCA in the slave made (used to receive data records) •

5700/5701 Sense Device: LAW status of inclicaton into A. Indicators (0 are reset on execution of the 5701 command.Device Stoke Word
0 1

Read
Response

Write
Respects* Check Time-

out t

Answer
Request

1
Enabled

Ready Receive
Run

1403 Printer

A900 Write: Causes the carriage to skip to the channel specified by the modifier bits In the data word specified by C (10CC oddrers).Carriage Skip Data Word

Data Word

2
lit Trara-
flan

Trigger

3
Pine*
Cr* Ctrl
Trigger

4
Receive
Tag
Trigger

hats:toter
Time
rigger

6 7
Optional Test
Point for CE

the

2 3  4  5  6  7  8  9

9

10

1
0

11

i i

12

AC00 Crmtrol: Causes the carriage to Vac* one lino.

ADO° infflote Writes Cams the adapter to transfer the number of wards specified by the ward count from C (1OCC address) to the print Insffer.The data word Is shown below.

12 1 3  1 4  1 5

13 14 15

4 5  6  7  9  1 0  1 1  1 2  1 3  1 4  1 5

1 2  3  4  5  6  7  8  9  1 0  1 1  1 2 1

Fi gur e  1 - 3 0 .  X I O  Oper at i ons ( p a r t  6 )
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•

* here denotes
special inputs

Function

Additive Card
Code (Ref BA001)

Circuit Number
Card Part
Number

Cord Location

1
-
2
6  
(
9
/
6
7
)

Page
Coordinate

14 X Select Bits

5( Module

1
2

3

4

Select Bits
1 2

1

Fi gur e  1 - 3 1 .  S t o r a g e  Addr ess Re gi s t e r
Word For mat

1.1 AUTOMATED LOGIC DIAGRAMS

1. 1. 1 L o g i c  Bl oc k  Symbology

Function Suffix

* here denotes
a special block

Symbolic Packaging
(2 characters)

T 03A E 11G07*-0- Pin Number
4621AT
B-B2D4
511 A L

OR F L

* here denotes
a connector

Portion and Sub-
Portion (2 char;)

Block Serial
Number 1141S1 A l

7 8  9  1 0  I i  1 2  1 3  1 4  1 5

1. .1.2 L o g i c  Page I d e n t i fi c a t i o n

The l o g i c  page  pr e fix e s  ( m a j or  s e c t i ons )
used i n  t h e  1130  SystemDi agr ams a r e  shown
i n Fi gur e  1 - 3 2 .  I f  a  f e a t ur e  i s  n o t
i nc l ude d i n  t h e  machi ne t y pe ,  n o  l ogi c s
w i l l  be  pr ov i de d f o r  t h a t  f e a t ur e .

Note: In troubleshooting core .
s t o r a g e ,  i t  
m a y  
b e  
d e s i r e d  
t o  
s u b s t i t
u t e

(or switch) storage modules. The module jumper wiring is shown
on logic pages SAI II (2.2 ps) or S0311 (3.6 Fs).

Y Select B I h .1

1. 2 S L T  MAINTENANCE

Mai ntenance pr ocedur es  f o r  s t a nda r d SLT
components a r e  f ound i n  t he  I BM F i e l d  •
Engi neer i ng The or y  o f  o p e r a t r o r i W i r
—
n u a l
o f    ,  S ol i d  Logic  Technology
Fi ckagi ng, T2p1s ,  t i r e  ChangeP r oc e dur e
(see P t  BO1TiBTFICA
-
17
7
- 1 1 3 0  
S y s t e m ,  
F o r m

1
,
2
6
-
1
1
7
0
)
.

1 . 2 . 1  SLT Cont a c t  Wear

Avoi d unnecessar y r emoval  a nd r epl acement
of  pl ugga bl e  SLT components.  T h e  gol d

, cont ac t  s ur f a c e s  o f  SLT car ds ,  c a b l e
car ds,  a nd boa r d pi ns  a r e  r a t e d f o r  5 0
i ns e r t i ons .  V o l t a g e  cr ossover  assembl i es
and ot he r  ba c k - pa ne l  c onne c t or  bl ocks  a r e
r a ted f o r  2 0  i ns e r t i ons .

1 . 2 . 2  Wi r e  Col or  Codes

Panel  w i r i ng i n  t h e  1130 system confor ms
to t h e  s t a nda r d SLT Col or  code
de s i gna t i ons :  y e l l o w  i d e n t i fi e s  w i r i n g
t ha t  i s  c ont r o l l e d  by  computer -gener a ted
rework i ns t r uc t i ons ,  b l ue / w hi t e  i d e n t i fi e s
unc ont r ol l e d w i r i ng,  b l ue  i d e n t i fi e s
tempor ar y w i r i ng i n s t a l l e d  by  REA ( Re que s t
f or  Engi neer i ng Ac t i on) ,  a nd bl a c k  a nd
yel l ow t w i s t e d pa i i .
. i s  u s e d  
f o r  
I / 0  
c a b l
e s

and tempor ar y  fl a t  c a b l e  r e pa i r s .
1 . 2 . 3  Machi ne Ca bl e  Fol ds

Fi gur es 1 - 3 3  a nd 1 - 3 4  show t he  most
f r e que nt l y  used t y pe s  o f  SLT fl a t  c a b l e
fol ds  i n  t he  1 1 3 0  system.



1 1
6 2
2 9

Major Section Logic
AC Socket ListingAD

Additive Cord Codes, Jumpers and Tie Downs, and SS AdjustmentsAR Signal Cable TerminationsAF Solid Logic Design Automation Board Chart
BA Socket Reservations and CE Cord
BB I/O Bus
BF Socket Reservations
CR 2501 Cord Reader interfaceON Operation Decode
DU MCC Decode
FA Storage Access Channel I AdopterPC Binary Synchronous Communications Adopter
ED 1 231 Optical Mark Page Reader Adapter
FR 2501 Cord Reader Adopter
EX 1133 Multiplexer Control and Storage Access Channel 11 AdapterGA through GD 2310 8 Disk Storage Adopters (Drives 1 through 4)HP 1403 Printer AdopterKA CPU Oscillator
KB CPU Branch Controls
KC CPU T Clock
KO CPU instruction Cycle TimerKG CPU Register ControlsKM CPU X Clock, Cycle Steal Controls, and Interrupt ControlsKR Parity Check ControlsKU Index Register Controls
KW Usage Meter Controls
MB Core Storage Address Bus
MC Core Storage Read/Write ControlsM A and U RegistersRil 1, B, end M RegistersRD D Register
RN Format and Tog RegistersRQ Q Register
RS Cycle Control Counter
SA 2-2 ps Core StorageSD 3.6 us Core Storage
WF Single Disk Storage and Core Storage InterfacesW Z Core Storage InterfaceXC Console
XF Single Disk Storage AdapterXG 1627 Plotter AdopterXP 1132 Printer AdapterXR 1442 Cord Punch, or 1442 Card Read Punch AdopterXI • Paper Tope Reader and Punch AdopterXW Console Keyboard/Printer AdapterYG 1133 Power
VP 1131 Power
Z- Reference

F i g u r e  1 - 3 2 .  1 1 3 0  S y s t e m  L o g i c  P r e fi x e s

Standard Fold

F i g u r e  1 - 3 4 .

Alternate Fold

Fi gur e  1 - 3 3 .  M e t h o d  o f  Rot a t i ng Ca bl e
180 Degr ees a t  " T o "  E nd

1
1
0
,
1
4

M e t hods  o f  R e p o s i t i o n i n gCabl e a t  N
T o °  
E n d
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SECTION 2 .  DIAGNOSTIC TECHNIQUES

1. 3•FAI LURE LOGGING

Loggi ng i s  t h e  fi r s t  pr oc e dur a l  s t e p  t o
i s ol a t i ng a nd de te r mi ni ng a  system f a i l u r e .
One t y pe  o f  l oggi ng can be  c ons i de r e d
immediate: t h e  e r r or  has oc c ur r e d a nd
cont i nues pr e s e nt l y  t o  oc c ur ,  w i t h
mai ntenance r e qui r e d ( a  f a i l u r e ) ;  t h e
second t y pe ,  h i s t o r i c a l :  t h e  e r r or  has
occur r ed,  a nd may o r  may not  be  pr e s e nt l y
occur r i ng o r  r e qui r e  mai ntenance.

Immediate l oggi ng i s  per for med by  e r r or
de t e c t or s .  T h e  CE may use  di a gnos t i c
har dwar e a nd di a gnos t i c  mai ntenance pr ogr amr eadouts .

1 . 3 . 2  H i s t o r i c a l  Loggi ng

Hi s t or i c a l  l oggi ng f o r  t he  1130  system
i s  o f  f o u r  t y pe s :  ( 1 )  r e a dout s  o f  t h e
customer 's  ope r a t i ona l  pr ogr am,  ( 2 )  t h e
ope r a t or ' s  l o g ,  ( 3 )  non- ope r a t i ona l  ( e r r o r )
r eadouts ,  a nd ( 4 )  CE  I nc i de nt  Re por t s .

1 . 3 . 2 . 1 Loggi ng by  t he  Customer 's
Oper a t i ona l  Pr ogr am

The r e c or ds  o f  a l l  da t a  pr ocess i ng i nput s
and out put s  pr ov i de  a n i nd i c a t i on  o f  what
was supposed t o  happen,  v e r s us  what
a c t ua l l y  happened t o  t he  cus tomer 's
pr ocess.  T h e s e  r ecor ds  pr ov i de  c l ue s  a s
t o Oher e,  when,  a nd how t he  f a i l u r e
occur r ed o r  i s  oc c ur r i ng.  T h e  customer
shoul d keep a nd m a i nt a i n a n or de r l y  l i b r a r yof  such i nf or m a t i on.

1 . 3 . 2 . 2  T h e  O pe r a t or 's  Log

The O pe r a t or ' s  Log i s  a  r e c or d manual l y
w r i t t e n by  t h e  customer  ( ope r a t or ,  systems
engi neer ,  pr ogr ammer ,  e t c . )  w h i c h  i s
i ntended t o  s t a t e  machi ne/ pr ocess,  human,and env i r onmenta l  c ondi t i ons .
• T h e  l o g  c a n c ont a i n v a l ua bl e  di a gnos t i c
i nf or m at i on based on t he  ope r a t or ' s
obser va t i ons .  T y p i c a l l y  t he  ope r a t or ' s
l og w i l l  c ont a i n  t he  t i m e  i nf or m a t i on i s
obser ved,  t h e  t y pe  o f  pr ocess be i ng
c ont r ol l e d,  a ny  change i n  t he  pr ocess
i nput s / out put s ,  a nd any  change i n
envi r onmental  c ondi t i ons  concer ni ng t h e
pr ocess o r  t h e  1130  system.  I f  a n e r r or
or  f a i l u r e  ha s  occur r ed,  a l l  o f  t he
for egoi ng i nf or m a t i on s houl d be  i nc l ude d
as w e l l  a s  t h e  t y pe  o f  e r r or  o r  f a i l u r e ,
when, w he r e ,  a nd  pos s i bl e  c onj e c t ur e  a s
to how t he  e r r o r  o r  f a i l u r e  occur r ed.
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1. 4 FAILURE DETECTION
AND TROUBLESHOOTING

1 . 3 . 2 . 3  • N o n - O p e r a t i o n a l  ( E r r or )  Re a dout s

Programming checks i n  t h e  for m o f  non
ope r a t i ona l  o r  e r r or  r eadouts  ( p r e ,  p o s t ,
and dur i ng ope r a t i ons )  may be  pr ov i de d
f or  da t a  pr ocess i ng i nput / out put .  L i m i t e d
pr ocess I / O  checks may a l s o be  pr ov i de d
a t  t h e  cus tomer 's  d i s c r e t i on.

1 . 3 . 2 . 4  C E  I nc i de nt  Re por t

Pr evi ous CE I nc i de n t  Repor ts  a t  t h e
i ns t a l l a t i on  may se r ve  a s  a  c l ue  t o  f a i l u r e
l oc a t i on a nd de t e c t i on.  T h e s e  r e por t s
may be  e s pe c i a l l y  he l p f u l  i n  l oc a t i ngt r a ns i e nt  f a i l u r e s .

De tec t i on c a n onl y  t a k e  pl a c e  t hr ough
di a gnos t i c  har dwar e i ndi c a t or s  ( f o r
t r a ns i e nt  a nd ha r d f a i l ur e s )  o r  e x t e r na l
ser vi ce a i ds  ( f o r  random f a i l u r e s ) .  T o
ass i s t  i n  i s o l a t i n g  a  de t e c t e d f a i l u r e ,
manual  c ont r o l s  a nd di a gnos t i c  pr ogr ammi ng
have be e n i nc l ude d i n  t he  system'sc a pa bi l i t y .

A f a i l u r e  c a n be  phy s i c a l l y  l oc a t e d
i n ( 1 )  t h e  1130  sys tem's  pr ogr ammi ng,  ( 2 )
the 1130  sys tem's  har dwar e,  o r  ( 3 )  t h e
customer 's equi pment  ot he r  t ha n t he  1 1 3 0
system. R e p a i r  a nd mai ntenance o f
customer 's equi pment  i s  s o l e l y  customer
r e s pons i bi l i t y .

The s e r v i c e  phi l os ophy  o f  t he  1130
system i s  based on t h e  e f f e c t i v e  us e  o f
di a gnos t i c  pr ogr ams a nd t e c hni que s .  T h e s e
programs a nd t e c hni que s  depend he a v i l y
on t h e  m ul t i p l e  modes o f  ope r a t i on o f  t h e
pr ocessor  and o f  t he  consol e  i ndi c a t or s
to d e fi n e  pr obl e m  a r e a s .  I t  must be
r ecogni z ed t h a t  t h e  pr ogr ams a nd t e c hni que s
cannot al ways e l i m i na t e  t he  need f o r
de t a i l e d pul s e  a nd v ol t a ge  check i ng,  b u t
they a r e  de s i gne d t o  r educe  t h i s  d e t a i l e d
e v a l ua t i on t o  a  minimum.

When a  f a i l u r e  occur s ,  n o t e  a l l
pe r t i ne nt  i nf or m a t i on.  R e c o r d  t he  c ont e nt s
of  a l l  r e g i s t e r s  a nd consol e  pa ne l
i ndi c a t or s  on a  check s he e t  f o r  l a t e r
r e fer ence.  T r y  t o  l oc a l i z e  t he  f a i l u r e
befor e  r emovi ng t h e  machi ne f r om pr oduc t i v ework.

A f a i l u r e  i n  t h e  +1 2  o r  +48 v o l t  power
suppl i es  does n o t  c y c l e  power  down i n  t h e
1130 system.  I f  e i t he r  t he  +12  o r  +4 8
v ol t  s uppl y  has  a  power  f a i l u r e ,  t h e
system w i l l  n o t  ope r a t e  a nd t he s e  power
suppl i es  s houl d be  checked fi r s t  t o
deter mi ne t h a t  t he y  a r e  f unc t i oni ng.



The i n c r e a s e d  r e a l i a b i l i t y  o f  e l e c t r o n i c
components  s ugges t s  t h a t  t h e  m a j o r i t y  o f
g e n e r a l  s e r v i c e  p r ob l ems  a r e  e l e c t r o -
mec han ic a l  i n  n a t u r e .  T h e s e  p r o b l e ms  a r e
caused b y  mec han i c a l  a d j u s t me n t s ,
mec han ic a l  we a r ,  e l e c t r i c a l  t i m i n g ,  a n dloos e c o n n e c t i o n s .

Di a g n o s t i c  p roc edu res  h a v e  b e e n  p r o v i d e d
t o  a s s i s t  i n  i s o l a t i n g  t r o u b l e s  be t ween
t he e l e c t r o n i c s  o f  t h e  p r o c e s s o r  a n d  t h e
f u n c t i o n s  o f  e l e c t r o me c h a n i c a l  p e r i p h e r a ldev i c es .

Keep i n  mi n d  t wo  o t h e r  p r o b l e m s o u r c e s ,
program t r o u b l e s  and  e l e c t r i c a l  n o i s e
t r o u b l e s .  B e c a u s e  t h e  1131  p r o c e s s o r
depends  c o mp l e t e l y  o n  p rog ramming  f o r  a l l
i n p u t  and  o u t p u t  f u n c t i o n s  a s  w e l l  a s  f o r
Proc es s ing ,   program t i m i n g  e r r o r s  a n d
i n c o r r e c t  d a t a  c an  a p p e a r  a s  e l e c t r o n i c
p roc es s o r  o r  I / O  p r o b l ems .  T h e  d i a g n o s t i c
programs  a r e  d e s i g n e d  t o  e x e r c i s e  a n d
ex amine t h e  f u n c t i o n s  o f  t h e  p r o c e s s o r
and I / 0  d e v i c e s .  I n  g e n e r a l ,  t h e  t e s t s
p r o v i d e  t h e  as s uranc e  needed t o  g u i d e
p rob lem a n a l y s i s  t o  t h e  mac h ine  o r  t h e
p rog ram.  E l e c t r i c a l  n o i s e  c a n  b e  a  p r o b l e m
because o f  t h e  l o w  l e v e l  s i g n a l s  u s e d  i n
t h i s  a n d  o t h e r  s o l i d  s t a t e  s y s t ems .
C r i t i c a l  e v a l u a t i o n  d u r i n g  t e s t s  a s s u r e s
t h a t  t h e  s y s t em i s  f r e e  f r o m e l e c t r i c a l
no i s e  i n t e r f e r e n c e  a n t i c i p a t e d  i n  mo s t
env i ronment s .  S u p p r e s s i o n  c i r c u i t s  h a v e
been d e s i g n e d  i n t o  t h e  s y s t em t o  r e d u c e
ex pos ure t o  b o t h  i n t e r n a l  a n d  e x t e r n a l
i n t e r f e r e n c e .  H o w e v e r ,  t h e r e  i s  a l wa y s
t he p o s s i b i l i t y  o f  u n i q u e  e x t e r n a l
c o n d i t i o n s  o r  o f  t h e  f a i l u r e  o f  g r o u n d i n g

•or  s u p p r e s s i o n  c i r c u i t s .  W h i l e  t h e r e  a r e
no u n i q u e  t e s t s  o r  t o o l s  a v a i l a b l e  t o
p i n p o i n t  e l e c t r i c a l  n o i s e ,  t h e  d i a g n o s t i c
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a n a l y s i s  p r o c e d u r e s  wh i c h  c a n  a s s i s t
t r o u b l e  a n a l y s i s  when e l e c t r i c a l
i n t e r f e r e n c e  i s  s us pec t ed .

&I AA!  F o r  p r o b l e ms  t h a t  d o  n o t  s eem t o
lend  t hems e l v es  t o  a n a l y s i s ,  c h e c k  t h a t
a l l  c a r d s  a n d  i n t e r b o a r d  c o n n e c t o r s  a r ei n  p l a c e  a n d  s e a t e d .

1 . 4 . 1  E r r o r  De t e c t i o n

A l l  d a t a  e n t e r i n g  c o r e  s t o r a g e  h a s  o d d
p a r i t y  added t o  eac h h a l f  wo r d .  T h e
p a r i t y  i s  c hec k ed w h
e
n  r e a d i n g  
o u t  
o f

c ore  s t o r a g e .  A  p a r i t y  e r r o r  i n  c o r e
r e s u l t s  i n  t h e  p r o c e s s o r  s t o p p i n g  a t  t h e
end o f  t h e  c o r e  s t o r a g e  c y c l e  i n  wh i c h
t he  p a r i t y  e r r o r  c o n d i t i o n  i s  d e t e c t e d .
P a r i t y  by pas s  i s  u n d e r  CE s w i t c h  c o n t r o l ,n o t  u n d e r  p r o g r a m c o n t r o l .

These I / 0  d e v i c e s  p r o v i d e  e r r o r
i n d i c a t o r s  i n  t h e i r  c o r r e s p o n d i n g  De v i c e
St a t us  Words  (DSW):  D i s k  S t o r a g e ,  2 3 1 0 B
Dis k  S t o r a g e ,  1 1 3 2  P r i n t e r ,  Co mmu n i c a t i o n s
Adap t e r ,  1 4 0 3  P r i n t e r ,  2 5 0 1  Ca r d  Re a d e r ,
1 4 4 2 - 5 , 6 , 7  Ca r d  Read Punc h,  a n d  t h e  1 2 3 1
O p t i c a l  Page Reader .  I n  a d d i t i o n  t h e
p r i n t e r s ,  c a r d  r e a d e r s ,  c a r d  punc hes ,  a n d
t h e  o p t i c a l  page  r e a d e r  hav e  v i s u a l
i n d i c a t o r s  o n  t h e  d e v i c e  t o  a l e r t  t h e
o p e r a t o r  t o  t h e  f a c t  t h a t  a n  e r r o r  has
oc c u r red .  S y s t e m  d i a g n o s t i c  p rog rams
p r o v i d e  e r r o r  h a n d l i n g  t e c h n i q u e s  f o r
program r e c o g n i z a b l e  i n p u t  d a t a  e r r o r s ,
and s u p p l y  p r i n t o u t s  t o  a i d  i n  d i a g n o s i n gt r o u b l e s .

1 . 4 . 2  E r r o r  I s o l a t i o n

The CE s wi t c h e s  u n d e r  t h e  r i g h t  h a n d  t o p
c ov er  p r o v i d e  s p e c i fi c  f u n c t i o n s  f o r
p roc es s o r  e r r o r  i s o l a t i o n .  B i t  s w i t c h
da t a  c a n  b e  w r i t t e n  i n t o  c o r e  a n d  t h e n
read bac k  f o r  p a r i t y  v e r i fi c a t i o n .  B i t
s wi t c h  d a t a  c a n  b e  c y c l e d  t h r o u g h  t h e
p roc es s o r  a n d  r e g i s t e r s  w i t h o u t  r e f e r e n c e
t o  s t o r a g e .  I n t e r r u p t  r e q u e s t  c a n  b e
i n h i b i t e d .  I n d i c a t o r  l amps  c a n  b e  mas st es t ed .

I n  a d d i t i o n  t o  t h e  CE s wi t c h e s ,  f o u r
modes o f  o p e r a t i o n  ( s i n g l e  s t e p ,  s i n g l e
c y c l e ,  s i n g l e  i n s t r u c t i o n ,  a n d  i n t e r r u p t
run) a r e  a v a i l a b l e  a t  t h e  c o n s o l e .  T h e s e
modes a r e  d e s c r i b e d  i n  d e t a i l  i n  1 . 4 . 5 .

To f u r t h e r  a s s i s t  e r r o r  i s o l a t i o n ,  t h e
s i n g l e  d i s k  s t o r a g e  c a n  b e  d i s c o n n e c t e d
f rom t h e  s y s t em a n d  o p e r a t e d  i n  t h e  r e a d
mode u n d e r  CE s w i t c h  c o n t r o l .  T h e
p roc es s o r  c an  a l s o  b e  o p e r a t e d
i n d e p e n d e n t l y  o f  t h e  d i s k  s t o r a g e  when
i t  has  b e e n  d i s c o n n e c t e d  f r o m t h e  s y s t em.

The I / O  d e v i c e s  . are c a p a b l e  o f  l i m i t e d
mec han ic a l  o p e r a t i o n  i n d e p e n d e n t  o f  t h e
p roc es s o r .  I n  g e n e r a l ,  i n d e p e n d e n t
mec han ic a l  o p e r a t i o n  o f  t h e  d e v i c e s  c a n n o t
be p e r f o r me d  w i t h o u t  a f f e c t i n g  p r o c e s s o rper f o rmanc e .

I t  i s  p o s s i b l e  t o  remov e t h e  d e v i c e s
f rom t h e  s y s t em b y  d i s c o n n e c t i n g  t h e i r
s i g n a l  c o n n e c t o r s .  I n  some c as es  i t  i s
nec es s ary  t o  g r o u n d  i n t e r r u p t  l e v e l  l i n e s
t o  p e r m i t  o p e r a t i o n  o f  t h e  p r o c e s s o r  w i t h
t he d e v i c e  remov ed.  I f  a n  I / 0  d e v i c e  i s
removed f r o m t h e  s y s t em f o r  ma in t enanc e ,
use L o g i c  AD000 t o  d e t e r mi n e  wh i c h  l i n e s
mus t  b e  g r o u n d e d  t o  ma i n t a i n  p r o c e s s o ro p e r a t i o n .

The c o n s o l e  I / 0  p r i n t e r  c a b l e
c onnec t ions  a r e  i d e n t i c a l  t o  t h o s e  o n  a
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1053 e x c e pt  f o r  one  w i r e  and can be  t i e d
i nt o t he  OLSA t e s t e r  by  i nt e r c ha ngi ng t h e
wi r e f r om 1 1 7
.
t o  R 8  
a t  
1 1 7  
w i t
h  
t h
e  
w i
r e

on 118. T h e  1053  j umper  c a r d ( p a r t  747579)
i s needed t o  a t t a c h t he  femal e  p l ug  on
the I / O  p r i n t e r  c a bl e  t o  t he  f e m a l e
connector  i n  t he  OLSA. T h e  c ons ol e  p r i n t e r
must be  r e t ur ne d t o  nor mal  be f or e  t he
system i s  r e t ur ne d t o  t he  customer .

I f  a n I / O  dev i ce  i s  r emoved f r om t h e
system,  t h e  pr ogr am must no t  addr ess  t h a t
un i t  o r  t he  pr ogr am may hang up w a i t i ng
f or  a  de v i c e  i n t e r r upt .

I f  i t  i s  de s i r e d t o  bypass t h e  e r r o r
s top when a  1442 r e a d e r r or  occur s ,  i s o l a t e
pi n D05 o f  t he  c a r d i n  l oc a t i on  A-B1H2
(ALD XR291) .  I f  i t  i s  de s i r e d t o  bypass
a planch e r r or ,  i s o l a t e  p i n  B05 o f  t he
same c a r d.  T h i s  a l l ow s  ope r a t i on o f  t he
1442 i n  s p i t e  o f  t he  e r r or  c ondi t i on.
Be, sur e t he  c i r c u i t  i s  r e s t or e d t o  nor mal
be f or e  r e t ur ni ng t he  system t o  t h e
customer .

1 . 4 . 3  Dy na m i c  De t e c t i on

Wi t hi n t he  pr ocessor ,  a l l  da t a  i s  p a r i t y
checked when be i ng r e a d f r om c or e  s t or a ge .
A pa r i t y  e r r or  r e s ul t s  i n  a n i mmedi ate
stop o f  t h e  pr ocessor  i f  t he  p a r i t y  r un
swi tch i s  o f f .  P a r i t y  e r r or s  c a n be
bypassed f o r  CE a na l y s i s .

The most  ba s i c  dynami c de t e c t i on t oo l s
are t h e  system di a gnos t i c  pr ogr ams.
Func t i on,  u n i t ,  a nd t i m i ng t e s t s  pr ov i de
e r r or  ha ndl i ng c a pa bi l i t i e s  a nd e r r or
l oopi ng r out i ne s  t o  f a c i l i t a t e  pr obl em
a na l y s i s .  W i t h i n  t he  di a gnos t i c  pr ogr ams,
uni t  de v i c e  f a i l u r e s  a r e  ha ndl e d w i t h
devi ce s t a t us  wor d b i t s .  T h e  s e ns i ng o f
these b i t s  unde r  pr ogr am c ont r ol  r e s u l t s
i n pr i n t out s  o r  ha l t s  whi ch can be  ana l yz ed
to i d e n t i f y  t he  u n i t  and t y pe  o f  f a i l u r e
and gui de  c or r e c t i v e  a c t i on.

I nt e r m i t t e nt  e r r or  l oggi ng i s  a  us e f u l
t ool .  S u c h  l oggi ng c a n
-
p r o v i d e  
d a t a  
t o

eva l ua te  system i n t e g r i t y .  I t  c a n a l s o
a s s i s t  o f f  l i n e  a na l y s i s  a nd r educe  system
downtime t o  a  minimum. L o g g i n g  f a c i l i t i e s
can be  des i gned i n t o  customer  pr ogr ams
but  a r e  pr e s e nt l y  no t  a v a i l a bl e  a s  a  p a r t
of  t h e  system programming packages.

•  1 . 4 . 4  S t a t i c  De t e c t i on (CE Cont r ol )

The f o l l ow i ng modes o f  ope r a t i on a r e  unde r
swi tch c ont r o l  t o  a s s i s t  t he  CE i n
ana l yz i ng a nd de t e c t i ng machi ne f a i l u r e s .

Run Mode:  T h e  system f unc t i ons  a s  a
normal  pr ocessor .  P r ogr a m  de t e c t a bl e
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er r or s  unde r  di a gnos t i c  t e s t  ope r a t i on
r e s ul t  i n  h a l t s ,  p r i n t o u t  r out i ne s ,
punchoUt r out i ne s ,  o r  a  combi nat i on o f
these.  D i a g n o s t i c  t e s t s  pr ov i de  f o r
l oopi ng w i t h i n  s p e c i fi c  f u n c t i o n a l  a r e a s
under  consol e  e nt r y  s w i t c h c ont r ol  dur i ng
the mai n di a gnos t i c  pr ogr am.  D i a g n o s t i c
tes ts  a r e  b u i l t  f r om  bas i cs  a nd i nc r e a s e
i n c om pl e x i t y ,  pr ov i d i ng a  hi gh degr ee
of  s e r v i c e a bi l i t y .

Run I n t e r r u p t  Mode: A  l e v e l  5  i n t e r r u p t
occurs a f t e r  each m a i nl i ne  i ns t r uc t i on .
Thi s mode c a n be  used f o r  t r a c i ng m a i nl i ne ,
br anch,  o r  s ubr out i ne  ope r a t i ons .

S i ngl e  I ns t r uc t i on  Mode: T h e  pr oc e s s or
stops a f t e r  each i ns t r uc t i on  i s  e x e c ut e d.
The s t a r t  k e y  c ont r ol s  t h e  advance.

S i ngl e  Machi ne Cy c l e :  T h e  pr ocessor
executes a  s i ngl e  c l oc k  c y c l e  ( TO - T7 ,  E ,
I ,  I X ,  I A ,  e t c . )  unde r  c ont r o l  o f  t h e
s t a r t  k e y .  S M C  c a n be  used t o  i nv e s t i ga t e
CPU f unc t i ons  w i t h  e v e r y  c y c l e  t a k e n bymemory.

S i ngl e  S t e p:  T h e  pr ocessor  executes  a
s i ngl e  c l oc k  s t e p ,  i . e . ,  T 1  unde r  c ont r o l
of  t he  s t a r t  k e y .  P r e s s i n g  t h e  s i ng l e
step k e y  r e s u l t s  i n  t he  ge ne r a t i on o f  a n
A pul s e ;  r e l e a s i ng t h e  k e y  r e s ul t s  i n  a
B pul s e .

Exer ci se c a r e  when Us i ng s i ngl e  s t e p
because c or e  da t a  can be  des t r oyed i f  t h e
pr ocessor  i s  r e s e t  o r  i f  t he  mode s w i t c h
i s changed between TO a nd T6  t i m e . .

1 . 4 . 5  S p e c i a l  Techni ques

Fa i l ur e  t o  Pr ogr am Load ( Ca r d System):
(Fi gur e  1 - 3 5 ) .  T h e  i n i t i a l  pr obl em i s
to d e fi n e  w he t he r  t he  c a r d r e a de r  o r  t h e
pr ocessor  i s  a t  f a u l t .  • The  f o l l ow i ng
pr ocedur e c a n
.
a s s i s t  
d i a g n o
s i s :

1.  T r y  one - c a r d pr ogr ams.  I f  t he s e
programs do  n o t  l e a d t o  a n i mmedi ate
f a u l t  l oc a t i on ,  l o a d  c or e  w i t h he x
7000 ( MDX ) ,  us i ng t h e  b i t  swi tches a nd
the s t or a ge  l oa d s w i t c h.  P r e s s  r e s e t
and s t a r t  t he  pr ogr am by  pr ess i ng t h e
s t a r t  k e y .  T h i s  causes t h e  pr ocessor
t o per for m a  no- op ope r a t i on.  B y
changi ng t h e  di spl acement  t hr ough c or e ,
the i ns t r uc t i on  ope r a t e s  a s  a  br anch.
I f  t he  MDX i ns t r uc t i on  oper a tes
pr oper l y ,  e n t e r  he x  C000 ( l o a d
accumul ator ) i n  l oc a t i on  0000 .  E n t e r
hex D000 ( s t o r e  accumul ator )  i n  l oc a t i on
.0001.  R e s e t  t he  CPU and pr ess  t h e
s t a r t  k e y .  T h i s  s i mpl e  r out i ne  l oops

-



Col. 12 thru 2 Load
Into Bits 0 thru 4
Col 3  thru 9 load in
Bits 8 thru 15. Col. 3
Enters Bits 8 and 9.
Check Logics.

Program Loading
Should Produce
A Feed Cycle
Check Logics

Display Storage
Locations 0 Through 79
and Check for Data

No

1st Card Load Circuits
and Reader Operating
Correctly. Return to
Single Cord Programs
for Further Analysis.

F i g u r e  1 .
-
3 5 .  
1 4 4
2  
P r o
g r a
m  
L
o
a
d
s  
F
l
o
w  
C
h
a
r
t

Clear Storage
Reset CPU
Set Mode Switch
To Display

Run Small Group
of Ripple Punched
Cards into Card
Reader by Program
Load

See
Item 2

I
A
n
a
l
y
s
i
s  
o
f  
D
a
t
a

Needed to Determine
Cause of Failure.

Interrupt Level 0 and 4
are Serviced by Hard-
ware for 1st Card and
Should be Off. Check
Logics.

NOTE: i f  cards are loaded in display mode, no processing
occurs and then switching to single instruction mode
permits stepping through program operation.

1
IAR incremented
to Store First Card.
Then Reset to Begin
Program. Check Logics

[moo 1
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and s e t s  he x  D000 i n  ever y  c or e
l oc a t i on.  I f  t he s e  r out i ne s  r un ,  c he c k
the system us i ng Fi gur e  1 - 3 5 .

2. A n  i nc or r e c t l y  a dj us t e d 1442  r e a d
e m i t t e r  causes i n t e r m i t t e nt  l os s  o f
i nt e r r upt s .  I n  t h i s  case  t h e  l a s t
words i n  t h e  r e a d i n  a r e a  a r e  bl a nk
and t h e  da t a  r e a d i s  i n  a dj a c e nt
pos i t i ons .  F a i l u r e  t o  r e a d a  col umn
(assuming a n i n t e r r upt  occur s)  r e s u l t s
i n bl a nk  wor ds w i t h i n  t he  SO-wor d fi e l d
causi ng a  r e a d r e g i s t e r  check o r  afeed check .

Doubl e i ncr ement i ng o f  t he  I  c ount e r
on pr ogr am l oa d causes bl a nk  wor ds i n
cor e on pr ogr am l oa d.

Card Fe e di ng ( No Pr ogr am): A  t e c hni que
f or  c a us i n
gc
a
r
d
s  
w i
t h
o u
t

a pr ogr am i n  t h e  machi ne i s  someti mes
needed.  T h i s  t e c hni que  i s :

1. Loa d  t h e  r e a d hopper  w i t h c a r ds .
2. T u r n  t h e  mode sw i tch t o  s i ng l e  s t e p  ( S S ) .
3. P r e s s  t h e  pr ogr am l oa d k e y .

Cards c ont i nue  t o  f e e d a s  l ong a s  t h e
program l oa d k e y  i s  he l d .  T h e  pr ogr am
l oad k e y  may be  bl ocked down a nd t h e
feedi ng c ont r o l l e d  by  t he  1442  s t a r t  a nd
stop k e y s .

1. 5 T H E  MAINTENANCE DIACRAM MANUAL (MDM)

The f o l l ow i ng  par agr aphs de fine  t h e
or ga ni z a t i on a nd c ont e nt s  o f  t h i s  manual .

1 . 5 . r  IBM 1130  Configur a t or

Thi s di agr am de fine s  t h e  maximum systemc onfigur a t i on.

1 . 5 . 2  S y s t e m  Da t a  Fl ow Di agr am

Thi s di agr am shows t h e  ov e r a l l  da t a  fl o w
of  t he  1 1 3 0  a nd t he  e x i t s  a nd e nt r i e s  t o
the I / O  de v i c e s .

1 . 5 . 3  U n i t  Da t a  a nd Cont r ol  Di agr am (UDCD)

Thi s  di agr am expands each u n i t  c ont a i ne d
w i t hi n t h e  system da t a  fl o w  di agr am t o
i nc l ude  maj or  c ont r ol s .

1 . 5 . 4  I / O  Oper a t i ons  Di agr ams

These di agr ams show t he  ov e r a l l  f unc t i ons  o f
I / O ope r a t i ons  i n  pos i t i v e  l og i c  di agr ams.

1
-
3
2  
(
9
/
6
7
)

1 . 5 . 5  S i m pl i fie d  Log i c  Di agr ams •SLDs)

These di agr ams c ons i s t  o f  s i m pl i fie d
(second l e v e l )  l o g i c  di agr ams o f  t he
complex a r e a s  o f  t he  system wher e a n
a ddi t i ona l  l e v e l  o f  l og i c  i s  de s i r e d f o rc l a r i t y .

1 . 5 . 6  Logi c  Fl ow  Char ts  (CLFC)

The di agr ams show,  i n  condensed f or m ,  t h e
concept o f  a  pa r t i c u l a r  ope r a t i on.

1 . 5 . 7  T i m i n g  Cha r t s  ( T )

These di agr ams de p i c t  t he  t i m i ng c ond i t i ons
of  a ppl i c a bl e  ope r a t i ons .

1.6
DIAGNOSTIC PROGRAMMINC AND MACHINECHECKOUT

Di agnost i c  pr ogr ams pr ov i de  r a pi d  di a gnos i s
of  many system t r oubl e s .  T h e  c ons ol e
panel  i s  us e f u l  f o r  c ont r o l l i ng  manua l l y
enter ed t e s t s  us e d when di a gnos t i c  pr ogr amscannot be  r un.

1 . 6 . 1  Ma i nt e na nc e  Di a gnos t i c  Pr ogr ams

The i nf or m a t i on on t h e  di a gnos t i c  pr ogr ams
pr esented he r e  i s  f o r  ge ne r a l  us e  on l y . .
De ta i l ed de s c r i pt i ons  o f  t he  pr ogr ams a nd
t he i r  us e  a r e  pr ov i de d w i t h t he  pr ogr ams.

The mai ntenance pr ogr ammi ng system was
devel oped t o  t e s t  a nd check,  a s  c om pl e t e l y
as pos s i bl e ,  t h e  da t a  pa t hs ,  c he c k i ng
c i r c ui t s ,  c o n t r o l  f unc t i ons ,  t i m i ng
r e l a t i ons hi ps ,  r e g i s t e r s ,  mechani ca l
adj ustments,  a nd I / O  i nt e r a c t i on.

The v a r i ous  pr ogr ams t h a t  t e s t  t h e
i ndi v i dua l  machi ne f unc t i ons  pe r m i t
de t e c t i on,  pr ov i de  degr ees  o f  l o c a l i z a t i o n ,
and communi cate t o  t he  CE t hos e  i nd i c a t i ons
of  machi ne s t a t us  whi ch a s s i s t  hi m i n
r e pa i r i ng t h e  pr obl em r a pi d l y .

1 . 6 . 2  Pr ogr am Language

The mai ntenance pr ogr am system i s
programmed us i ng t h e  1800 / 1130  s t a nda r d
assembler  pr ogr am l anguage .  T h e  l i s t i n g s
fol l ow  t he  s t a nda r d assembl er  pr ogr am
for mat a nd i nc l ude  comments a nd
expl anat i ons  t o  he l p t he  CE under s tand
and f o l l ow  t he  pr ogr am ope r a t i on.

1



1 . 6 . 3  P r o g r a m  C o n t r o l

M anua l  c o n t r o l  o f  t h e  m a i n t e n a n c e  p r o g r a m
s y s tem  i s  p r o v i d e d  a s  f o l l o w s :

1.  S t o p  o r  c o n t i n u e  o n  e r r o r .
2 .  L o o p  p r o g r a m ,  l o o p  r o u t i n e ,  l o o p

f u n c t i o n ,  o r  l o o p  o n  e r r o r .
3.  B y p a s s  o r  a l l o w  e r r o r  t y p e o u t .
4 .  B y p a s s  o r  a l l o w  m a n u a l  i n t e r v e n t i o nr e q u e s t s .

1 . 6 . 4  E r r o r  M e s s a g e s  a n d  D o c u m e n t a t i o n

T hes e  i t e m s  a r e  i n c l u d e d  i n  e i t h e r  t h e
e r r o r  m es s ages  o r  d o c u m e n t a t i o n ,  o r  b o t h .

1 .  T h e  l o c a t i o n  i n  t h e  p r o g r a m  o f  t h e
f a i l i n g  r o u t i n e  o r  f u n c t i o n .

2.  T h e  c a u s e  o f  t h e  p r o g r a m  h a l t  o r  e r r o rm es s age.

3.  T h e  f u n c t i o n  o r  f u n c t i o n s  t h a t  f a i l e d .
4.  A  c o m p a r i s o n  o f  t h e  a c t u a l  r e s u l t s

w i t h  t h e  e x p e c t e d  r e s u l t s .  •

1 . 6 . 5  P r o g r a m  L o a d i n g

T he m a i n t e n a n c e  p r o g r a m s  a r e  p r o v i d e d  o n
c a r d s  a n d  p a p e r  t a p e .

1 . 6 . 6  T e s t s  f o r  D e v i c e  I n t e r a c t i o n

T he d i a g n o s t i c  m o n i t o r  h a s  t h e  f a c i l i t y
f o r  c o n t r o l l i n g  U P  t o  s i x  t e s t  p r o g r a m s
s i m u l t a n e o u s l y ,  d e p e n d i n g  o n  c o r e  s i z e ,

. t o  p r o v i d e  o v e r l a p p e d  o r  i n t e r a c t i n g
• o p e r a t i o n  o f  d e v i c e s .

1 . 6 . 7  O p e r a t i o n  M odes

T he m a i n t e n a n c e  p r o g r a m s  a r e  d e s i g n e d  t o
r u n  i n  o n e  o f  t w o  m o d e s ,  i n d e p e n d e n t  m o d e
o r  d e p e n d e n t  m o d e .

1 . 6 . 7 . 1  I n d e p e n d e n t  P r o c e s s o r  T e s t s

T hes e  P r o g r a m s  a s s u m e  c o m p l e t e  c o n t r o l
o f  t h e  s y s t e m  a n d  r u n  i n d e p e n d e n t l y  o f
any  o t h e r  p r o g r a m .  A l l  I / O  f u n c t i o n s  a n d
i n t e r r u p t  c o n t r o l s  a r e  h a n d l e d  w i t h i n  t h e
p r o g r a m .  E r r o r s  a r e  i n d i c a t e d  b y  e r r o r
h a l t s  w h i c h  a r e  d e s c r I b e d  i n  t h e

-
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n
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F u n c t i o n  T e s t s :  T h e s e  t e s t s  a r e  e n g i n e e r e d
s p e c i fi c a l l y  t o  e x e r c i s e  a n d  e v a l u a t e
e a c h  o f  t h e  f u n c t i o n s  o f  t h e  s y s t e m .
- T h e  f u n c t i o n  t e s t s  a r e  d e s i g n e d  t o
p r o v i d e  t h o r o u g h  f a u l t  d e t e c t i o n  ( d a t a - ,
s e q u e n c e - ,  a n d  i n t e r a c t i o n - r e l a t c d
p r o b l e m s  m a y  n o t  n e c e s s a r i l y  b e  d e t e c t e d
by  a  f u n c t i o n  t e s t ) ,  w i t h  s h o r t  r u n  t i m e
and  m i n i m a l  p r o g r a m  s i z e .

T hes e p r o g r a m s  u s e  t h e  b u i l d i n g  b l o c k
a p p r o a c h ;  t h a t  i s ,  t h e  s i m p l e s t  i n s t r u c t i o n
i s  t e s t e d  fi r s t  a n d  n o  i n s t r u c t i o n  i s
us ed  t o  t e s t  a n o t h e r  i n s t r u c t i o n  u n t i l
i t  h a s  b e e n  f u l l y  t e s t e d  i t s e l f .  T h e
p r o c e d u r e s  f o r  r u n n i n g  t h e  t e s t s  a r e  g i v e n
i n  t h e  C PU  t e s t  i n d e x  i n  t h e  t e s t
d o c u m e n t a t i o n .

T e s t s  i n c l u d e d  i n  t h e  i n d e p e n d e n t  m o d ea r e :

1 .  C P U  f u n c t i o n  t e s t .
2 .  C o r e  s t o r a g e  f u n c t i o n  t e s t .
3 .  C o r e  s t o r a a e  a d j u s t m e n t  t e s t .
4 .  B a s i c  d i a g n o s t i c  l o a d e r .
5 .  O n e - c a r d  d i a g n o s t i c  p r o g r a m s  ( 7 ) .
6 .  P r o g r a m  l o a d  m a n u a l  t e s t s .
7.  I n t e r r u p t  t e s t .

T he p r o g r a m  l o a d  m a n u a l  t e s t s  a r e  u s e d
w hen n o n e  o f  t h e  o t h e r  f u n c t i o n  t e s t s
w i l l  l o a d .  T o  d i a g n o s e  t h i s  t y p e  o f
t r o u b l e ,  t h e  C E  m u s t  u s e  t h e  t e s t
f a c i l i t i e s  p r o v i d e d  o n  t h e  c o n s o l e .  T o
o p t i m i z e  h i s  p e r f o r m a n c e  i n  t h e  u s e  o f
t h e s e  f a c i l i t i e s ,  a  p r o g r a m  l o a d  d i a g n o s t i c
g u i d e ,  i n  t h e  t e s t  d o c u m e n t a t i o n ,  h a s
b e e n  d e v e l o p e d .  I n s t r u c t i o n s  a r e  e n t e r e d
one  a t  a  t i m e  t h r o u g h  t h e  b i t  s w i t c h e s ,
and  t h e  i n s t r u c t i o n  o p e r a t i o n  c a n  b e
e v a l u a t e d  b y  t h e  C E .

1 . 6 . 7 . 2  M o n i t o r  C o n t r o l l e d  I / O  T e s t s

T hes e  p r o g r a m s  r u n  u n d e r  c o n t r o l  o f  t h e
d i a g n o s t i c  m o n i t o r  a n d  m ay  b e  o v e r l a p p e d .
E r r o r s  a r e  i n d i c a t e d  b y  e r r o r  m e s s a g e s
p r i n t e d  o u t  o n  t h e  1 1 3 1  C o n s o l e  P r i n t e r .

A l l  I / O  p r o g r a m s  r u n  u n d e r  c o n t r o l  o f
t h i s  m o n i t o r .
-  
U n d e r  
t h i s  
c o n t
r o l ,  
p r o
g r a
m s

c an  h e  r u n  o n e  a t  a  t i m e ,  r u n  i n  a  p r e -
d e t e r m i n e d  s e q u e n c e ,  o r  r u n  s i m u l t a n e o u s l y
i n  a n y  c o m b i n a t i o n ,  e x c e p t  a s  l i m i t e d  b yc o r e  s i z e .

Two v e r s i o n s  a r 6  a v a i l a b l e ,  C a r d  a n d
p a p e r  t a p e .  P r o g r a m  s e l e c t i o n  i s  v i a  t h eb i t  s w i t c h e s .

T h i s  p r o g r a m  c o n t r o l s  t h e  I / O  f u n c t i o n
t e s t s  a n d  i n c o r p o r a t e s  t h e  f u n c t i o n s  o f
h o u s e k e e p i n g ,  p r o g r a m  l o a d i n g  a n d
e x e c u t i o n ,  i n t e r r u p t  h a n d l i n g ,  e r r o r
h a n d l i n g ,  a n d  C u s t o m e r  E n g i n e e r  c o m m u n i -
c a t i o n ,  s u c h  a s  p r i n t o u t s .  T h e  d o c u m e n -
t a t i o n  p r o v i d e s  a n  I / O  m o n i t o r  t e s t  i n d e x
t o  a i d  i n  r u n n i n g  t h e s e  t e s t s .

T he f o l l o w i n g  p r o g r a m s  a r e  p r o v i d e d :

, a p e r  T a p e  R e a d e r / P u n c h  f u n c t i o n  t e s t .
2 .  1 1 3 1  C o n s o l e / K e y b o a r d  f u n c t i o n  t e s t .
3 .  1 1 3 2  f u n c t i o n  t e s t .
4 .  1 4 4 2  f u n c t i o n  t e s t .
5 .  1 4 4 2  t i m i n g  t e s t .
6 .  1 6 2 7  f u n c t i o n  t e s t .
7 .  D i s k  s t o r a g e  f u n c t i o n  t e s t .
8 .  D i s k  i n i t i a l i z a t i o n  p r o g r a m .
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Fi g u r e  1 - 3 6 .  M a i n t e n a n c e  D i a g n o s t i c  Programs

Program
Program
Listing

Card Deck or
Paper Tape Documentation

1. Monitor 2191200 2191201 21912022. C PU  function test 2191204 2191205 21912063. C o re storage function test 2191208 2191209 21912104. D isk storage function test 2191212 2191213 2191214
5. D isk initialization program 2191216 2191217 21912186. 1132 fUllettan test 2191220 2191221 21912227. 1442  function test 2191224 2191225 2191226
8. 1442  timing test 2191228 2191229 2191230
9. Paper tape function test 2191232 2191233 219123410. 1 6 2 7  function test 2191236 2191237 2191238

11. ConsoleAeyboard printer function test 2191240 2191241 2191242
12. C o re adjustment test 2191244 2191245 2191244513. M et er  test 2191248 2191249 219125014. Basic diagnostic loader 2191252 2191253 2191254
15. O n e  card diagnostic programs. 2191260 2191261 2191262
16. Program load manual test - 21912456
17. Interrupt function test 2191268 2191269 2191270
18. SA C  (no IBM programs or test) - -
19. SC A  instruction function test 2191296 2191297 2191298
20. SC A  write/read bufferand line noise detection test 2191272 2191273 2191274
21. SC A  wrap around test 2191275 2191276 2191277
22. SC A  transmit 1, receive 2191278 2191279 2191280
23. 2501/1442 M5 function test 2243550 2243551 2243552
24. 1 4 0 3  printer function test 2243553 2243554 2243555
25. 1231 optical reader function test 2243556 2243557 2243558
26. SA C  II (no IBM programs or tests) - - -
27. 1442 Relocating Loader 2191281 2191282 2191283
28. Popertope Relocating Loader - - -
29. 2501 Basic Wader - - -
30. 2501 Relocating Lpoder - - -

1.6.1%3 1 1 3 0  Ma in t enanc e  Di a g n o s t i c s
P a r t  Numbers

The p a r t  numbers  o f  t h e  d i a g n o s t i c  p rog rams
and o f  t h e  p r o g r a m doc umen t a t i on  a r e  g i v e n
i n  F i g u r e  1 - 3 6 .

1. 7 S E R V I C E  CHECK L I S T

1 . 7 . 1  G e n e r a l  I n f o r ma t i o n

1.  On  wh a t  o p e r a t i o n  does  t h e  mac h ine
f a i l ?
a.  D i a g n o s t i c  t e s t .
b.  C u s t o m e r  wo r k  ( F o r t r a n ,  e t c . ) .
c .  O p  c ode  d u r i n g  wh i c h  f a i l u r e

o c c u r r e d .
2.  Wh a t  i s  t h e  f r e q u e n c y  o f  e r r o r ?

a.  T i m e  o f  day .
b.  E n v i r o n m e n t  ( t e mp e r a t u r e ,  e t c . ) .
C. D o e s  c us t omer  power  fl u c t u a t e  a t

c e r t a i n  t i me  o f  day  ( we l d e r ,  h e a v y
mac h ine ry ,  e t c . ) ?

1 . 7 . 2  G e n e r a l  Chec k  L i s t

1.  Hav e  c onnec t o rs  a n d  c a rds  b e e n  c hec k ed
f o r  l oos enes s  o r  f o r  b e n t  c o n t a c t s ?

1
-
3
4  
(
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uhrm.

• a .  E d g e  c o n n e c t o r s .
b.  L a m i n a r  bus  ( p i n s  a n d  t e r m i n a l s ) .
c .  T B  c o n n e c t o r s  ( p o we r  s u p p l y ,  p o we r

s equenc e,  e t c . ) .
2. Ha v e  g r o u n d s  b e e n  c hec k ed? ( S e e  1 . 9 . 1 . )

a.  D C  i s o l a t e d  g r o u n d .
b.  A C  i s o l a t e d  g r o u n d .
c .  G r o u n d  s t r a p s  ( c h e c k  c o n t a c t  f r o m

t he g a t e  t o  t h e  f r a me ) .
3. Ha v e  p o we r  s u p p l i e s  been  c hec k ed?

a.  V o l t a g e  l e v e l s .
b.  R i p p l e .

4. Ha v e  f a n s  a n d  b l o we r s  been  c hec k ed?
a.  P o w e r  s u p p l y  f a n s
b.  G a t e  f a n s  a n d  b l o we r s

5. Does  t h e  mac h ine  f a i l  o n  marg ins ?
Normal  ma r g i n s  a r e  ±  4%.

1 . 7 . 3  Co r e  S t o r a g e  Chec k  L i s t

1. Wh i c h  l i g h t s  a r e  on?
2. Ha s  i n d i c a t o r  l a mp  t e s t  s wi t c h  been

checked?
3. Wh a t  i s  t h e  p a t t e r n  o f  t h e  f a i l u r e ?

a.  G r e a t e r  o r  l e s s  t h a n  4 k ;  o d d  o r
even,  e t c ?

b.  P i c k i n g  o r  d r o p p i n g  b i t s ?
c .  W h a t  b i t s  a r e  a f f e c t e d ?

4. I s  t h e  t r o u b l e  i n  B r e g i s t e r  r a t h e r
t han c o r e  s t o r a g e ?

5. Co r e  s t o r a g e  a i r  fl o w  c o r r e c t ?



6.  Ha s  c omponent  s u b s t i t u t i o n  been  t r i e d ?
7. Ha v e  t h e  s ens e l i n e s  b e e n  s c oped?

Cau t ion
Use a n  i n s u l a t e d  p r o b e  t i p  when
s c oping c o r e  a s  s h o r t s  i n  t h e  c o r e
area c an  damage t h e  c o r e  a r r a y .
When a d j u s t i n g  p o t s  i n  t h e  c o r e
c i r c u i t s ,  u s e  t h e  p l a s t i c  a l i g n me n t
s c r e wd r i v e r ,  p a r t  460811 ,  t o  a v o i d
s h o r t i n g  t o  o t h e r  c a r d s .

Ad jus t ment s  o f  t h e  c o r e  s t o r a g e  t i m i n g s
and v o l t a g e s  s h o u l d  n o t  b e  c hanged u n t i l
prov en t o  b e  o u t  o f  t o l e r a n c e .  A l w a y s
use t h e  Te k t r o n i x  453  o s c i l l o s c o p e  a n d
Weston 901 me t e r  o r  t h e i r  e q u i v a l e n t s
when c h e c k i n g  a n d / o r  a d j u s t i n g  c o r e  s t o r a g e
t i mi n g  o r  p o we r  s u p p l y  c i r c u i t s .

1 . 7 . 3 . 1

1 . 7 . 3 . 2

Not e:
T a
-
F a  
i
f

t he new

S o l i d  Co r e  F a i l u r e ,  L i m i t e d
Area o f  F a i l u r e

1. Re c o r d  mode o f  f a i l u r e .
a.  B i t  p i c k u p  o r  d r o p o u t .
b.  A d d r e s s i n g  f a i l u r e .

2.  Re c o r d  p a t t e r n  o f  f a i l u r e .
a.  B u i l d  t a b l e  o f  f a i l u r e s .
b.  I f  Y  d r i v e  l i n e  i s  o p e n ,  r e p l a c e

c ards .
c. I f  X  d r i v e  l i n e  i s  o p e n ,  r e p l a c ec ards .
d.  M a k e  c o n t i n u i t y  c hec k  f o r  o p e n

d r i v e  o r  s ens e l i n e s  ( p a r a g r a p h

e.  C h e c k  d i o d e s  o n  a r r a y  ( p a r a g r a p h
1 . 7 . 3 . 4 ) .

. Re mo v e  a r r a y ;  c h e c k  we l d s  a n d  w i r e h
v i s u a l l y .

g.  I f  c o r e  i s  b a d ,  r e p l a c e  a r r a y .

S o l i d  Co r e  F a i l u r e ,  G e n e r a l
' Fa i l u r e  ( A l l  Addres s es  o r  A l l
B i t s )

1. T u r n  o n  t h e  s t o r a g e  l o a d  CE s w i t c h .
2. T u r n  o n  a l l  b i t  s wi t c h e s .
3. S y s t e m c y c l e s  t h r o u g h  a l l  o f  c o r e  a n d

t r i e s  t o  e n t e r  a l l  b i t s .
4. Ch e c k  SLT v o l t a g e s  t o  c o r e  ( + 6 ,  + 3 ,- 3 ) .
5. Ch e c k  +12v  and  o u t p u t  o f  r e g u l a t o r

v o l t a g e  a t  8 . 5 v .
a.  A d j u s t  v o l t a g e s  i f  o u t .
b.  R e p l a c e  r e g u l a t o r  c a r d .

6.  Chec k  t i m i n g  s i g n a l s :
l ong  t i m e / s h o r t  t i me ,
s t r o b e .

7. Ch e c k  V  r e f e r e n c e  a n d
8. Ch e c k  X  a n d  Y  c u r r e n t

t e s t  p o i n t s .

Do n o t  r e p l a c e  t h e  r e g u l a t o r
t he o u t p u t  i s  g r o u n d ,  a s
c ard w i l l  b e  s h o r t e d  o u t .

r e a d / w r i t e ,
s t r o b e ,  e m i t t e r

VSA v o l t a g e s .
by  s c o p i n g  v o l t a g e

Read 5 0  my

1 . 7 . 3 . 3  C o r e  Fa i l ur e ,

1. Che c k  SLT v ol t a ge s  t o
- 3 ) .

2. Che c k  +1 2 v  and out put
v ol t a ge  a t  8 . 5 v .

3. Che c k  t i m i ng s i gna l s .
4. Che c k  V  r e f e r e nc e  a nd
5. Che c k  X  a nd Y c ur r e nt

t e s t  po i nt s .

I n t e r m i t t e nt

cor e ( + 6 ,  + 3 ,

of  r e gu l a t o r

VSA v ol t a ge s .
by s c opi ng v o l t a ge

1 . 7 . 3 . 4  Cor e  P a r i t y  E r r or s

The ba s i c  appr oach t o  c or r e c t  i n t e r
pr e t a t i on o f  c or e  pa r i t y  pr obl ems,
P a r t i c ul a r l y  i n t e r m i t t e n t  t r oubl e s ,  i s
to r e c or d bot h  da t a  a nd addr ess  i nf or m a t i on
and t he n a na l y z e  t he  da t a  f o r  f a i l u r e  -
pa t t e r n.  A d d r e s s  decodi ng i s  ba s e d on
a 3 , 3 , 3 , 4  ( b i t s  3  t h r u  15 )  b i t  gr oupi ng
r a t he r  t ha n on a  s t r a i g h t  hex  gr oupi ng,
so addr ess  e r r or s  ne e d t o  be  c onv e r t e d
from he x  t o  t h i s  gr oupi ng t o  de t e r m i ne
address s e n s i t i v i t y .  S e e  ALD SD021.

Shor t s  o r  opens  i n  t h e  a r r a y  u n i t  h a v e
been a  s i g n i fi c a n t  p a r t  o f  t h e  i n t e r m i t t e n t
p a r i t y  p r o b l e m.  T h e  f a i l u r e s  c a n
f r e q u e n t l y  b e  a g g r a v a t e d  w i t h  c o n c e n t r a t e d
heat  ( h a i r  d r y e r )  d i r e c t e d  o n  t h e  a r r a y
o r  w i t h  v i b r a t i o n  i n c l u d i n g  s l i g h t
d e f o r ma t i o n  o f  a r r a y  b y  t w i s t i n g  o n  a r r a yhand les .

Ra i s i n g  t h e  t e mp e r a t u r e  o f  t h e  c o r e
s t o rage  b o a r d  b y  b l o c k i n g  t h e  a i r  fl o w
may a l s o  r e s u l t  i n  a n  i n c r e a s e  o f  f a i l u r er a t e .

Shor t ed  o r  open  d i o d e s  a n d  s h o r t s  b e t we e n
p i n s  a t  t h e  edge  o f  t h e  a r r a y  b o a r d s
s hou ld  b e  fi e l d  a n a l y z a b l e  a n d  r e p a i r a b l e .
Opens h a v e  a l s o  o c c u r r e d  a t  t h e  e d g e  o f
t he a r r a y  b o a r d s .  T h e s e  may  n o t  b e  r e a d i l y
obv ious  t o  t h e  e y e  a s  t h e  epox y  may  b e
h o l d i n g  t h e  c o n n e c t i o n  me c h a n i c a l l y .  U s e
ALD SD011 t h r o u g h  SD082 a n d  ohmmet er  t oi s o l a t e .

Shor t ed  d i o d e s  s how as  l o w  o u t p u t  a t
a l l  a d d r e s s  g r o u p s  e x c e p t  t h e  o n e  t h a t
has t h e  f a i l i n g  d i o d e .  M a l a d j u s t m e n t  o f
c ore  v o l t a g e s  a n d  s t r o b e  may  t e m p o r a r i l y
compensate f o r  a  s h o r t e d  d i o d e ,  h u t  c o r e
w i l l  b e  o p e r a t i n g  a t  a  ma r g i n a l  l e v e l  a n d
be h i g h l y  s u s c e p t i b l e  t o  t e mp e r a t u r e  o r
vol tage  v a r i a t i ons .

D i f f e r e n t i a l  s c opi ng o f  t he  sense  l i n e s
w i l l  s how l o w  env e lopes  i n s i d e  t h e  o u t s i d e
env e lope a s  s hown b e l o w.

Write
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The l o w  e n v e l o p e  w i l l  b e  a  heav y  t r a c e
i n d i c a t i n g  t h e  g r o u p s  w i t h  good  d i o d e s ;
t he o u t s i d e  " n o r ma l  a mp l i t u d e "  e n v e l o p e
w i l l  b e  a  l i g h t  t r a c e  o f  t h e  g r o u p  w i t h
t he f a i l i n g  d i o d e .

There  i s  a n o t h e r  s h o r t i n g  c o n d i t i o n
wh ic h  o c c u r s  i n t e r n a l l y  i n  t h e  b o t t o m
board  and  i s  n o t  fi e l d  r e p a i r a b l e .  T h i s
i s  a  l e a k a g e  p a t h  bet ween d r i v e  a n d  s ens e
l i n e s .  T h e  f a i l u r e s  u s u a l l y  s t a r t  o u t
v ery  i n t e r m i t t e n t l y  and  i n c r e a s e  g r a d u a l l y .
Core s t o r a g e  a d j u s t me n t  a n d  c a r d  s wapp i ng
o c c a s i o n a l l y  h e l p  b u t  d o  n o t  c o r r e c t  t h e
p rob lem.

There  a r e  t h r e e  c o mb i n a t i o n s  o f  b o t t o m
board l e a k a g e .  E a c h  e x h i b i t s  s p e c i fi c
symptoms a n d  c an  b e  i d e n t i fi e d  w i t h  f a i r l y
s imp le  meas urement  t e c h n i q u e s .  H o w e v e r ,
d i o d e  o r  a r r a y - p o i n t  c o n n e c t i o n  s h o r t s
and opens  c a n  e x h i b i t  s i m i l a r  s y mpt oms .

Leakage Between a  Dr i v e  Li ne  ( O r  Gr oup
o f  Dr i v e  Li ne s )  a n d  a  Sense L i ne  Symptom:

i t  pi c k up i n  a  pa r t i c u l a r  sense l i n e  f o r
the addr esses  a s s oc i a t e d w i t h t he  dr i v e
l i ne .

Ana l ys i s :
1. E v a l ua t e  p a r i t y  e r r or  da t a  And

addr esses.
2. Remove j um pe r  b l o c k
-
a s s o c i a t e d  
w i t h

the f a i l i n g  b i t  pos i t i on .  ( T h i s  l a s t
step i s o l a t e s  t h e  a r r a y  f o r  f u r t h e r
check i ng. )

3. Che c k  f o r  r e s i s t a nc e  between t h e  sense
l i ne  o f  t h e  f a i l i n g  b i t  a nd a l l  d r i v e r
gate  p i ns .  S e e  Logi c s  SD021.  T h i s
shofUld e s s e nt i a l l y  be  a n open c i r c u i t .
A u n i t  w i t h  100k  ohms o f  r e s i s t a nc e
w i l l  wor k ,  b u t  exper i ence  has  shown
t ha t  u n i t s  w i t h  a  l eakage  pa t h l ow e r
than s e v e r a l  megohms w i l l  c ont i nue  t o
de t e r i or a t e  a nd e v e nt ua l l y  cause
i nt e r m i t t e nt  p a r i t y  e r r or s .  D e f e c t i v e
uni t s  ha v e  a l s o  e x hi bi t e d a  momentary
breakdown f r om  5 , 0 0 0 k  ohms t o  5 k  ohms
under  he a t ,  v i b r a t i o n ,  o r  ex tended
ope r a t i on.

S ol ut i on:  R e p l a c e  s t or a ge  u n i t .

Leakage Between Two Dr i v e  Li ne  Gr oups.
Symptom: D r o p p i n g  o f  any  b i t s  a s s oc i a t e d
w i t h t h e  t w o gr oups .  M a y  a l s o  cause
pi c k i ng o f  b i t s ,  dependi ng on magni tude
of  l e a k a ge .

Hi gh Re s i s t a nc e :  P i c k e d  b i t s  due  t o
coupl i ng noi s e  t o  sense l i n e .

Low Re s i s t a nc e :  D r o p p e d  b i t s  'due t o  dr a i n
of  dr i v e  c ur r e nt .

Anal ysi s:
1. E v a l ua t e  pa r i t y  e r r or  da t a  a nd

addr esses.
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2. D i f f e r e n t i a l l y  scope t h e  sense l i n e
out put  o f  a ny  f a i l i n g  b i t  w hi l e
r egener a t i ng a n a l l  i s  pa t t e r n .  T h e
i s enve l ope  w i l l  c ont a i n  gr oups o f  l ow
ampl i tude c or e  out put s  because o f
cur r ent  s p l i t t i n g  betwen t he  s hor t e d
dr i ve  l i n e s .

S ol ut i on:  R e p l a c e  s t or a ge  u n i t .

Leakage Bet ween Two Sens e L i n e s  Sy mpt om:
P i c k i n g  o r  d r o p p i n g  o f  b i t s  o n  t h e  t wo
sense l i n e s  i n d e p e n d e n t  o f  add res s es .

A n a l y s i s :
1. E v a l u a t e  p a r i t y  e r r o r  d a t a  and

addres s es .
2.  Remove t h e  j u mp e r  b l o c k ( s )  a s s o c i a t e d

w i t h  t h e  f a i l i n g  b i t s .
3. Chec k  f o r  r e s i s t a n c e  be t ween t h e  f a i l i n g

sense b i t  l i n e s .  S e e  1 . 7 . 3 . 4 . 1 ,  I t e m
3 f o r  comments  o n  r e s i s t a n c e .

S o l u t i o n :  R e p l a c e  s t o r a g e  u n i t .

Because o f  t h e  me c h a n i c a l  c o n s t r u c t i o n
and f a i l u r e  mec hanis m i n  t h e  b o t t o m b o a r d ,
mos t  s h o r t s  d u e  t o  b o t t o m b o a r d  f a i l u r e
have been  be t ween  b i t s  0 ,  1 4 ,  o r  1 6  a n d
one o f  t h e  l o w  o r d e r  Y  d r i v e  l i n e s .

1 . 7 . 4  A d d r e s s i n g  F a i l u r e  Chec k  L i s t

Addres s ing  f a i l u r e s  c a n  b e  v e r y  e l u s i v e
because o f  t h e  b r a n c h i n g ,  i n d i r e c t
add res s ing ,  a n d  e f f e c t i v e  a d d r e s s i n g
f e a t u r e s  o f  t h e  CPU.

Th i s  l i s t  w i l l  h e l p  t h e  CE i s o l a t e
such f a i l u r e s :

1. Re c o r d  a l l  c o n s o l e  i n d i c a t i o n s  o f  t h e
f a i l u r e  ( I A R,  M r e g i s t e r ,  a n d  B
r e g i s t e r ) .

2.  I f  c y c l e  s t e a l  addr ess i ng t r oubl e  i s
s us pec t ed,  i t  may  b e  nec es s ary  t o
s t a t i c a l l y  c hec k  t h e  a d d r e s s i n g
c i r c u i t s .  T h e  CE i n d i c a t o r s  c a n  b e
wi r e d  t o  h e l p  e v a l u a t e  t h e  a d d r e s s i n gc i r c u i t s .

3. U s i n g  t h e  c o r e  s e r v i c e  t e c h n i q u e s ,  t r y
•
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c ore s t o r a g e  o r  i n  t h e  a d d r e s s i n gc i r c u i t s .
4. T r a c e  r o u t i n e s  u s i n g  t h e  i n t e r r u p t  r u n

mode o f  o p e r a t i o n  s h o u l d  b e  c o n s i d e r e d .

A s i mp l e  r o u t i n e  wh i c h  s t o r e s  t h e  I A R
and r e t u r n s  t o  t h e  ma i n l i n e  p r o g r a m o n
any b r a n c h  o r  i n s t r u c t i o n  i s  h e l p f u l  t o
see h o w f a r  t h e  p r o g r a m p rog res s ed  b e f o r e
i t  f a i l e d .

Be awa re  t h a t  t h i s  k i n d  o f  o p e r a t i o n
can b e  mi s l e a d i n g  i f  t h e  fi r s t  b r a n c h  i s
t o  d a t a  wh i c h  i s  a c t e d  upon  a s  a n
i n s t r u c t i o n .

N1;..
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Fi gur e  1 - 3 7 .  E x a m pl e  o f  Hi - or - Low  Dr i v e r

1 . 7 . 5  C o r e  S t o r a g e  C o n s o l e  I s o l a t i o n

1.  L o a d  s y s t e m  t o  a l l  b i t s .
a .  T u r n  o n  t h e  s t o r a g e  l o a d  C E  s w i t c h .
b .  T u r n  o n  a l l  b i t  s w i t c h e s .
c .  T u r n  t h e  m ode  s w i t c h  t o  LO AD .
d .  P r e s s  t h e  s t a r t  k e y .

2 .  S t o p  a n d  r e s e t  t h e  s y s t e m .
3.  T u r n  o f f  s t o r a g e  l o a d  C E  s w i t c h .
4.  T u r n  o n  s t o r a g e  d i s p l a y  C E  s w i t c h .
5 .  T u r n  f u n c t i o n  s w i t c h  t o  D I S P L A Y .
6.  P r e s s  t h e  s t a r t  k e y .
7.  M a c h i n e  s t o p s  w i t h  a  p a r i t y  e r r o r .
8 .  S t o r a g e  a d d r e s s  r e g i s t e r  b i t s  o n

i n d i c a t e  t h e  f a i l i n g  X - H i - o r - L o w ,  Y -
Hi - or - Low  dr i v e r  ( s e e  Fi gur e  1 - 3 7 ) .

T he b a d  d r i v e r  i s  Y
-
H i - R D / w r i t e  
g a t e

011 a t  B - C 1G 3  a c c o r d i n g  t o  t h e  c o r e  u n i t
p l u g g i n g  c h a r t ,  S D 0 2 1 .

I f  B  r e g i s t e r  d o e s  n o t  c o n t a i n  a l l
b i t s ,  t h e  t r o u b l e  i s  i n  a  s e n s e / i n h i b i t
c a r d .  P i c k i n g  b i t s  m a y  b e  c h e c k e d  b y
c h a n g i n g  s t e p  11;  t o  N o  b i t  s w i t c h e s  o n .

I n  t h e  e v e n t  o f  a n  i n t e r m i t t e n t  f a i l u r e ,
" a  r e c o r d i n g  o f  e a c h  f a i l u r e  m u s t  b e  m a d e ,

i n d i c a t i n g  t h e  M  r e g i s t e r  a d d r e s s  a n d  B
r e g i s t e r  c o n t e n t s  a n d  p a r i t y  b i t s .

An M  r e g i s t e r  b i t s  o n  p a t t e r n  s h o u l d
d e v e l o p  i f  t h e  f a i l u r e  i s  i n  X  o r  Y  l i n e
c i r c u i t s .

I f n o M  r e g i s t e r  p a t t e r n  i s  e v i d e n t ,
e x a m i i t e . t h e  w o r d s  i n  B  r e g i s t e r  f o r  a
p a t t e r n .  R e m e m b e r  t h a t  p a r i t y  b i t s
i n d i c a t e  w h i c h  h a l f  o f  t h e  w o r d  i s  w r o n g .
A f a i l u r e  i n d i c a t e s  a  f a i l i n g  s e n s e
a m p l i fi e r  o r  a n  i n h i b i t  d r i v e r  ( s a m e
c a r d ) .

No p a t t e r n  i n  e i t h e r  a r e a  i n d i c a t e s
a p r o b l e m  i n  a d d r e s s  o r  s t r o b e  t i m e
g e n e r a t i o n .

1 . 7 . 6  C u r r e n t  S c o p i n g  o f  C o r e

1 . 7 . 6 . 1  I n i t i a l  O s c i l l o s c o p e  S e t u p

1 .  I f  a  p a r t i c u l a r  a d d r e s s  i s  i n  q u e s t i o n ,
l o a d  M DX * - 1  ( h e x  7 0 F F )  i n t o  t h a t
a d d r e s s ,  u s i n g  C E a n d  b i t  s w i t c h e s ,
t o  p r o v i d e  a  o n e  i n s t r u c t i o n  l o o p .

2 .  O s c i l l o s c o p e :  u s e  T e k t r o n i x  4 5 3  o r
e q u i v a l e n t .

8 9  1 0  1 1  1 2  1 3  1 4  1 5
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1130 FEMM ( 9 / 6 7 )

lwrta

a .  C u r r e n t  p r o b e  i n  c h a n n e l  1 .
b .  T i r e  b a s e s  0 . 5  m i c r o s e c o n d s / d i v .
c .  V e r t i c a l  i n p u t  c h a n n e l  1 :  0 . 1 v / d i v .
d .  S y n c  o n  r i s e  o f  T O :  + D C ,  e x t e r n a l .3.  C o r e  s e t u p .

a .  R e m o v e  j u m p e r  b l o c k  o r  p o s i t i o n
d e s i r e d ,  u s i n g  r e m o v a l  t o o l  ( p a r t
2108860)  a n d  p u l l i n g  s t r a i r t h t  o u t .

b .  I n s t a l l  t e n  4 "  j u m p e r s  i n  p l a c e
o f  t h e  j u m p e r  b l o c k  f o l l o w i n g  t h e
p r i n t e d  c i r c u i t  p a t t e r n  o n  t h e
b a c k  o f  t h e  b l o c k .

C. H a n g  c u r r e n t  p r o b e  o n  s p e c i fi c
j u m p e r .

1 . 7 . 6 . 2  C o r e  A r r a y  W av e f o r m s

T he f o l l o w i n g  e x a m p l e s  o f  c o r e  s t o r a g e
w av e f o r m s  w e r e  o b t a i n e d  u s i n g  a  4 5 3
o s c i l l o s c o p e  p l u s  t h e  o s c i l l o s c o p e  a n d
c o r e  s e t u p  d e s c r i b e d  i n  t h e  s e c t i o n  a b o v e ,
and  h e x  a d d r e s s  0 0 0 0 .

n s c i l l o s c o n e  s e t u n :

1.  I n i t i a l  s e t u p .
2 .  C h a n n e l  1 :  V  r e a d  g a t e ,  w r i t e  d r i l
,
e r

B - C 1K5B04.
3.  B l o c k  a t  C 1K 5  r e m o v e d  a n d  j u m m e r e C .
4.  R e f e r e n c e  5 0 2 2 1 .

1-37



X-Li ne  Cur r e nt

k
—
t
a
d

n e
-
4 4
6 t
°

- - °
" I

Osci l l oscope s e t up:

1.  I n i t i a l  s e t up.
2.  Cha nne l  1 :  X  r e a d ga t e ,  w r i t e  d r i v e r

B-C1J6B02.
3. B l oc k  a t  C1J6 removed a nd j umper ed.
4. Re f e r e nc e  SD222.

I n h i b i t  Dr i v e  Cur r e nt

Osci l l oscope s e t upt

1. I n i t i a l  s e t up.
2. Cha nne l  1 :  i n h i b i t  b i t  4  ( h i t  4  =  0 )B-C1E7D04.
3. B l oc k  C1E7 r emoved and j umner ed.
4. Re f e r e nc e  SD403.

1 -38 -  ( 9 / 6 7 )

122602 I

Sen se L i n e  W i t h  N o  B i t

Osci l l oscope s e t up:

1. I n i t i a l  s e t up.
a.  C h a n n e l  2  v ol t a ge  pr obe .
b.  C h a n n e l  2  s e t  t o  0 . 2 v / d i v .
c.  M o d e  s w i t c h s e t  t o  ALT.

.2. Cha nne l  1 :  i n h i b i t / s e n s e  b i t  4  ( b i t
4 =  0 )  B-C1E7D04.

3. Cha nne l  2 :  s t r o b e  pul s e  B-C1B6B07.
4. B l oc k  C1E7 r emoved a nd j umper ed.
5. Re f e r e nc e  SD403.

Sense Am pl i fie r  w i t h  a  1 - B i t

Osci l l oscope s e t up:

1. I n i t i a l  s e t up.
a.  C h a n n e l  1 .

1. V o l t a g e  pr obe .
2.  0 . 0 5 v / d i v .

•k•



b.  C h a n n e l  2 .
• 1 .  V o l t a g e  pr obe .

2. 0 . 2 v / d i v .
2.  Channe l  1 :  s e n s e  a m pl i fie r  1 - b i t  ( b i t

9 =  1 )  B-C1B3B10 ( S D4 0 3 ) .
3. Cha nne l  2 :  s t r o b e  B-C1H2B09.

I n h i b i t  Sense Li ne s  -  B i t  3  +  1

4k  M a c h i n e s  O n l y

S e t u p :

Read Cycle I  Write Cycle

1 .  C o n s o l e  s e t u p .
a .  S t o r a g e  l o a d  a n d  c y c l e  s w i t c h  o n .
b .  B i t  s w i t c h  3  o n .

2 .  O s c i l l o s c o p e  s e t u p .
a .  C h a n n e l  1  a n d  2  s e t  o n  A C  I N P U T

and 0 . 0 5 v / c m .
b .  I n v e r t  c h a n n e l  2 .
c .  V e r t i c a l  m ode  s w i t c h  s e t  t o  AD D ED .
d .  I n p u t  t o  c h a n n e l s  1  a n d  2  a r e

t w i s t e d  p a i r  w i r e s  s e t  u p  a s  s h o w n
( p a r t  2 1 8 2 9 0 7 ) .

To Sense
Lines

e .
f
.g
.

Oscilloscope

Fr7711

Sw eep s e t  t o  0 . 5  m i c r o s e c o n d s / d i v .
Sy nc  +  D C  e x t e r n a l  o n  T O  B - A 1 J 2 B 1 3 .
C o n n e c t  t w i s t e d  p a i r  t o  B - C 1 B 5 B 0 2
and B- C 1B5D 02 ( S D 4 0 3 ) .

The fi r s t  t w o  envel opes a r e  r e a d c y c l e
and w r i t e  c y c l e ,  r e s pe c t i v e l y .  T h e  l ow e r
t r ace  i s  s t r obe ;  i t  i s  shown f o r  r e f e r e nc e
onl y  and c a nnot  be  obt a i ne d w i t hout  s pe c i a le q u i p m e n t .

I n h i b i t  Sense Li ne s  -  B i t  3  =  O.

S e t u p :

1 .  C o n s o l e  s e t u p .

a .  T u r n  o n  t h e  s t o r a g e  l o a d  a n d  c y c l es w i t c h .
b .  T u r n  o n  b i t  s w i t c h  3 .

2 .  O s c i l l o s c o p e  s e t u p .
a .  C h a n n e l  1  a n d  2  s e t  o n  A C  i n p u tand  0

. 5 v /
c m .

b .  I n v e r t  c h a n n e l  2 .
c .  V e r t i c a l  m o d e  s w i t c h  s e t  t o  AD D ED .
d .  I n p u t  t o  c h a n n e l s  1  a n d  2  a r e

t w i s t e d  p a i r  w i r e s  s e t  u p  a s  s h o w n
( p a r t  2
1 8 2 9
0 7 ) .

To Sense
Lines

e .
f
.g
.

A
•..- ..... ...........

Inhibit
Current
Flowing

Noise Spike
Induced when inhibit
current is stopped.
This spike is normal Isms

Oscilloscope

Sw eep s e t  t o  0 . 5  m i c r o s e c o n d s / d i v .
Sy nc  + D C  e x t e r n a l  o n  T O  B
-
A 1 J 2 B 1 3 .
C o n n e c t  t w i s t e d  p a i r  t o  B - C 1 B 5 B 0 2

and B - C 1B5D 02 ( S D 4 0 3 ) .
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1 . 7 . 7  C o r e  Di a gnos t i c  Ai ds  ( F i gur e  1 - 3 8 )

1. Cor e  wavefor ms a r e  t h e  same w hi l e
cyc l i ng c or e  w i t h e i t he r  t he  CE s t or a ge
l oad or  di s pl a y  s w i t c h on.  W i t h  t h e
stor age l oa d s w i t c h on,  p a r i t y  e r r or s
do no t  s t op t he  machi ne.  C o r e  i s  r e a d
out  t o  t he  B r e g i s t e r  and r e a d back
i n f r om  t he  b i t  swi tches .  W i t h  t he
di s pl a y  s w i t c h on a nd t he  pa r i t y  r un
swi tch o f f ,  p a r i t y  e r r or s  s t op  t he
machi ne.  C o r e  i s  r e a d ou t  t o  t he
B r e g i s t e r  and i s  r e a d i n  f r om B
r e gi s t e r .  A n y  b i t s  dr opped i n  t h i s
mode a r e  l o s t .  F o r  a na l y z i ng a  f a i l u r e
from t he  consol e ,  t h e  di s pl a y  mode i s
pr obabl y  be s t .

2.  Cur r e nt  c ont r ol  c a r d f a i l u r e s  cause
er r or s  a t  random c or e  addr esses.  S o m e
addr esses f a i l  mor e o f t e n ,  b u t  t h i s
i s  o n l y  because o f  c i r c u i t  c ha r a c t e r -
i s t i c s .  T o  check t he  c ur r e nt  c ont r o l
car ds,  t u r n  on t he  CE s t or a ge  l oa d
swi tch.  T u r n  on t he  b i t  sw i tches  t o

a
Single
AM mu

Check Output of
Sense Line. An
Extremely low out-
put could indicate
defective core.

See Item 6, Sec 1.7.7
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-
4
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9
/
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Sin le Bit

Swap Out Sense
Amps and Inhibit
Drivers. See Item 5,
Sec 1.7.7

In More
Than One
4K Segment

Check VSA Voltage
See Item 6, Sec 1.7.7
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See 1 em 1
Sec 1.7.7

the  de s i r e d c onfigur a t i on  a nd pr e s s
the s t a r t  k e y  t o  CYCLE CORE. S c o p e
B2B09 t o  check f o r  Y  di mensi on.  X
di mensi on (M2B09) dur a t i on  cor r esponds
t o l ong t i m e ;  Y  di mensi on i s  s hor t
t i me.  T h e  a m pl i t ude  o f  X  and Y a r e
equal  a nd appr ox i mate l y  2 v  t o  2 . 5 v .
Thi s a m pl i t ude  i s  a  f unc t i on  o f  t he
V-Ref  v ol t a ge .  V - R e f  can be  chocked
aga i ns t  t h e  v ol t a ge  r e a di ng r e c or de d
on t h e  c or e  v ol t a ge  l a be l  t o  see  i f
i t  i s  c or r e c t .

3. S c opi ng t h e  c ur r e nt  c ont r ol  c a r d t e s t
poi nt  (M2B09 f o r  X ,  B2B09 f o r  Y )  show s
i f  a l l  r e a d/ w r i t e  dr i v e r s  a r e
conduct i ng.  I f  a  dr i v e r  f a i l s  t o
conduct ,  t h e r e  i s  a  l i g h t  t r a c e  a c r os s
the bot tom o f  t he  pul s e  f o r  t h a t
di mensi on.  I f  t w o dr i v e r s  a r e
conduct i ng a t  t he  same t i m e ,  however ,
these t e s t  poi nt s  l ook  nor mal .

Two dr i v e r s  c onduc t i ng t oge t he r
s p l i t  t he  c ur r e nt  f o r  t h a t  di mens i on,
r e s ul t i ng i n  ne i t he r  addr ess r e a di ng
or  w r i t i ng  c or r e c t l y .  W h e n  t h e

An Bit

Is
it isolated

to 1 Drive Line?
See Item 3
Sec 1.7.7

Replace Driver
Cord. Check for
Line continuity
Through Array.

See Item 3
Sec 1.7.7

Scope X-Y
Current Card
Test Points

Replace or Adj. V-
Ref. Regulator Card
Replace X or Y
Current Control
Card

(52650



d e f e c t i v e  d r i v e r  i s  a d d r e s s e d ,  i t  wo rk s
c o r r e c t l y  bec aus e n o  o t h e r  d r i v e r  i s
c onduc t ing .  W h e n  a  good  d r i v e r  i s
addres s ed,  t h e  d e f e c t i v e  d r i v e r  c onduc t s
a l s o ,  c a u s i n g  b o t h  t o  f a i l .  I f  t h i s
f a i l u r e  i s  s us pec t ed ,  s t o p  t h e  i n c r e me n t
o f  t h e  I  r e g i s t e r  ( I A R)  ( j u m p e r  B
A1M2G13 t o  D08) a n d  c y c l e  c o r e  i n  a
f a i l i n g  a d d r e s s .  U s i n g  a  c u r r e n t
probe,  s c ope  t h e  X  and  Y  d i me n s i o n
d r i v e  l i n e  f o r  t h a t  a d d r e s s .  ( S e e
c u r r e n t  s c o p i n g  t e c h n i q u e ,  i t e m  4 . )
There s h o u l d  b e  210  t o  2 6 5  ma t h r o u g h
t he l i n e s .  I f  one  d i me n s i o n  has  o n l y
h a l f  enough c u r r e n t ,  t h e  f a i l i n g  d r i v e r
i s  i n  t h a t  d i me n s i o n .  A n a l y z e  t h e
f a i l i p g  addres s es  t o  fi n d  t h e  d e f e c t i v ed r i v e r .

4. C u r r e n t  l o o p s  a r e  r e q u i r e d  i n  o r d e r
t o  s c ope c u r r e n t  o n  t h e  1131  c o r e
s t o rage .  T h e  c u r r e n t  l o o p  b l o c k  i s
pu t  o n t o  t h e  p i n  s i d e  o f  t h e  l a r g e
board  i n  p l a c e  o f  t h e  a r r a y  c o n n e c t o r
b l oc k  f o r  t h e  d e s i r e d  l i n e s .  M a k e  u p
a c u r r e n t  l o o p  b l o c k  u s i n g  a  s i n g l e
c ard  e x t e n d e r ,  o r  o f f s e t ,  a n d  t h e  f o u r -
i nc h  SLT j u mp e r s .  I n s t a l l  t h e  j u mp e r s
t o  t h e  same c o n fi g u r a t i o n  a s  t h e  a r r a y
c onnec t o r  b l o c k  j u mp e r s  ( S D0 2 1 ) .

5. T h e r e  i s  o n e  i n h i b i t  d r i v e r  f o r  eac h
b i t  i n  eac h 4 k  o f  s t o r a g e .  I f  a n
i n h i b i t  d r i v e r  n e v e r  c o n d u c t s ,  t h a t
b i t  e n t e r s  4 k  o f  s t o r a g e  c o n t i n u o u s l y .
I f  i t  a lway s  c on du c t s ,  t h e  b i t  c a n
nev er  b e  e n t e r e d  i n t o  t h a t  4 k .  A n y
o t h e r  4k  s egment  o f  c o r e  f u n c t i o n s
c o r r e c t l y .  I f  t h e r e  i s  a  h i t  f a i l u r e
t h rough  4 k  o f  c o r e ,  ex c hange  t h e  i n h i b i t
d r i v e r  and  s ens e a m p l i fi e r  c a r d s  f o r
t h a t  b i t  w i t h  a n o t h e r  b i t .  I f  t h e
t r o u b l e  i s  n o t  a  c a r d ,  b u t  a
s e n s e / i n h i b i t  f a i l u r e  i s  s us pec t ed ,
check t h e  c o n t i n u i t y  o f  t h e
s e n s e / i n h i b i t  l i n e .

6. T h e r e  i s  o n e  s ens e a m p l i fi e r  f o r  eac h
b i t  i n  eac h 4 k  o f  c o r e .  T h e  v a r i a b l e
sense a m p l i fi e r  (VSA)  v o l t a g e  c o n t r o l s
s e n s i t i v i t y  o f  t h e  s ens e  a m p l i fi e r s .
The f a c t o r y  s e t t i n g  i s  r e c o r d e d  o n  t h e
c ore v o l t a g e  l a b e l .  S c o p e  t h e  o u t p u t
o f  t h e  s ens e l i n e  t o  t h e  s ens e  a m p l i fi e r
us ing  a  d i f f e r e n t i a l  a m p l i fi e r  a s  s hown
i n  s e c t i o n  1 . 7 . 6 . 2 .  W i t h  t h e  s t r o b e
s i n g l e  s h o t  p r o p e r l y  a d j u s t e d ,  t h e
s t r o b e  o u t p u t  s h o u l d  c o i n c i d e  w i t h  t h e
sense l i n e  o u t p u t .

1 . 7 . 8  T r a n s i e n t  Power  L i n e  No i s e

Power l i n e  n o i s e  i s  c h a r a c t e r i z e d  b y  l a c k
o f  p a t t e r n .  I f  t r a n s i e n t  n o i s e  i s
s us pec t ed,  a l e r t  t h e  p h y s i c a l  p l a n n i n g
r e p r e s e n t a t i v e  t o  t h e  s i t u a t i o n .  S o m e
symptoms t h a t  hav e been n o t e d  i n  t h e  fi e l da r e :

1.  H i g h l y  i n t e r m i t t e n t  f a i l u r e s .
2.  F a i l u r e  d e fi e s  a n y  a n a l y s i s  b y  p a t t e r n .
3. F a i l u r e s  o c c u r  mo s t l y  d u r i n g  t h e  d a y

(commonly  r e l a t e d  t o  t h e  s t a r t  o r  e n d
o f  a  wo r k  d a y  when l a r g e  numbers  o f
equ ipment  a r e  b e i n g  t u r n e d  o n  o r  o f f ) .

4. Week -end  p e r f o r ma n c e  r e l a t i v e l y  t r o u b l ef r e e .

1 . 7 . 8 . 1  M e t h o d s  o f  De t e r mi n i n g  No i s e

1. S c o p e  w i t h  t h e  o s c i l l o s c o p e  g r o u n d e d
on t h e  p o we r  s u p p l y  common.
a.  S u s p e c t e d  l i n e .
b.  G r o u n d  p i n s  o n  f a i l i n g  SLT b o a r d s

(no i s e  l e v e l  s h o u l d  b e  l e s s  t h a n
1 v o l t  peak  t o  p e a k ) .

c. A C  i n p u t  l i n e s  o f  c o n t a c t o r s .
2. I n d i c a t o r  -  A  l a t c h  o r  l i n e  l e v e l  c a n

be w i r e d  i n t o  a  CE i n d i c a t o r .  T h e
l i n e  may  need  t o  h e  g a t e d  t o  i n d i c a t e
o n l y  t h e  t r a n s i e n t  p u l s e .

Not e :  B u r s t s  o f  t r a n s i e n t  l i n e  n o i s e
o f  umt o  2 0 v  peak  t o  peak  n o r m a l l y  d o
no t  a f f e c t  t h e  1130  s y s t em i f  t h e  n o i s e
i s  r e fl e c t e d  b y  a l l  p o we r  s u p p l i e s  i nt he s y s t em.

1 . 7 . 8 . 2  M e t h o d s  o f  A g g r a v a t i n g  No i s eProblems

1. De t e r mi n e  wh a t  o t h e r  e q u i p me n t  i s  o n
t he 1130  l i n e .  R u n  a  p r o g r a m w h i l e
t u r n i n g  o n  and  o f f  t h e  p o we r  s wi t c h e s
on t h i s  e q u i p me n t ,  i . e . ,  a i r
c o n d i t i o n i n g ,  u n i t s ,  h e a t e r s ,  o t h e r
DP e q u i p me n t ,  e t c .  ( C h e c k  w i t h  c u s t o me rfi r s t . )

2. S e p a r a t e  t h e  a c  and  d c  g r o u n d s  f r o m
mac hine f r a me .

1 . 7 . 8 . 3  A r e a s  t o  I n v e s t i g a t e

I f  n o i s e  p r o b l e ms  a r e  e n c o u n t e r e d  o r .
Sus pec t ed,  c h e c k  f o r  t h e  f o l l o w i n g :

1.  I s  s y s t em o n  a  s e p a r a t e  c i r c u i t ?
2. Do e s  s y s t em hav e  a  good  g r o u n d  r e t u r n

t o  power  s o u r c e  ( a  s e p a r a t e  g r o u n d
c i r c u i t  f o r  t h e  1130  s y s t em)?

1. 8 C O N S O L E  PANEL

The c o n s o l e  b i t  s wi t c hes  a n d  a s s o c i a t e d
c i r c u i t r y  p r o v i d e  t h e  a b i l i t y  t o  s t o r e
i n  o r  r e a d  o u t  f r o m c o r e  s t o r a g e  d a t a  a n d
programs .  A  c omp l e t e  d e s c r i p t i o n  o f  t h e
c ons o le  p a n e l  a n d  i t s  u s e s  a r e  i n  Ch a p t e r2.

1130 FEMM ( 9 / 6 7 )  1 - 4 1



1. 9 C E  PANEL

The CE p a n e l  h a s  s wi t c h e s  t o  a i d  t h e  CE
i n  h i s  d i a g n o s t i c  p r o c e d u r e s .  D e t a i l s
on t h e i r  u s e  a r e  g i v e n  i n  Ch a p t e r  2 .

1. 10 CO NS O L E  PRINTER

1. 10. 1 Co n s o l e  P r i n t e r  D i a g n o s t i c  A i d s
( Fi g u r e  1
-
3 9 )1.  De t e r mi n e  wh i c h  d a t a  o r  c o n t r o l

f u n c t i o n s  a r e  f a i l i n g .  T o  d e t e r mi n e
wh ic h  d a t a  f u n c t i o n s  o f  t i l t  o r  r o t a t e
a re  f a i l i n g ,  c hec k  wh i c h  c h a r a c t e r s
a re  f a i l i n g  a n d  us e  F i a u r e  1 - 4 0  a s  a
r e f e r e n c e .

Ex ample:  T i l t  2  and  t i l t  3  c h a r a c t e r s
do n o t  f a i l .  T i l t  3  c h a r a c t e r s
p r i n t  f o r  t i l t  1  c h a r a c t e r s .
T i l t  2  c h a r a c t e r s  p r i n t  f o r
t i l t  0  c h a r a c t e r s .  T h e s e
c o n d i t i o n s  i n d i c a t e  t h e  f u n c t i o n
o f  T2  i s  a t  f a u l t .

2. I f  t h e r e  a r e  f a i l u r e s
f u n c t i o n s  a n d  c o n t r o l
d e t e r mi n e  i f  t h e r e  i s
bet ween t h e  f a i l u r e s ,
41 a s  a  r e f e r e n c e .

Ex ample:  T h e  d a t a  f u n c t i o n  T2  a n d  c o n t r o l
•  f u n c t i o n  o f  c a r r i e r  r e t u r n  a r e

f a i l i n g .  T h e s e  t wo  f u n c t i o n s
are  r e l a t e d  i n  t h a t  t h e y  b o t h
use c h a r a c t e r  wo r d  b i t  O.

3.  I f  t h e r e  i s  a  r e l a t i o n  be t ween  d a t a
f u n c t i o n s  a n d  c o n t r o l  f u n c t i o n s ,  c hec k
t he  a s s o c i a t e d  ' TWR b i t '  F F  t o  d e t e r mi n e
i f  i t  i s  b e i n g  t u r n e d  o n .  I f  i t  i s
b e i n g  t u r n e d  o n ,  t h e  ' I NH TWR DR'  l i n e
s hou ld  b e  c hec k ed.  I f  i t  i s  n o t  b e i n g
t u r n e d  o n ,  c h e c k  t h e  TWR b u f f e r  l o a d
SPD, TWR SPD,  a n d  t h e  a s s o c i a t e d  ' B -
b i t  PwRI  l i n e .

4.  I n v e s t i g a t e  t h e  c o n s o l e  p r i n t e r  i f  o n e
o f  t h e  f o l l o w i n g  i s  t r u e :
a.  D a t a  f u n c t i o n s  f a i l  a n d  c o n t r o l

f u n c t i o n s  d o  n o t .
b .  C o n t r o l . f u n c t i o n d . f a i l  a n d  d a t a

f u n c t i o n s  d o  n o t .
c .  T h e r e  i s  n o  r e l a t i o n  be t ween d a t a

f u n c t i o n  and  Co n t r o l  f u n c t i o n
f a i l u r e s .  •

1. 11 MA RG I NA L  CHECKING

There i s  n o  ma r g i n a l  c hec k  s u p p l y  o n  t h e
1130 s y s t em.  H o w e v e r ,  t h e  l o g i c  s u p p l i e s
(+3v  and +6v )  ma y  be  v a r i e d  b y  +4% a n d

1
-
4
2  
(
9
/
6
7
)

i n  b o t h  d a t a
f u n c t i o n s ,
any r e l a t i o n
us ing  F i g u r e  1 -

Detennine which
Functions Fail-
Data or Control
Item 1 Sec 1.10.1

Do
Related

Data Functions
and

Control Functions
Fail Item 2
Sec 1.10.1

0

Console Printer
Item 4

Sec 1.10.1

Yes

Check
1NH TWR Dr.

Yes

Buffer Load S.P.D.
Buffer Reset S.P.D.
B-Bit PWR

Fi gur e  1 - 3 9 .  C o n s o l e  P r i n t e r  Fl ow Cha r t

t he s y s t em s h o u l d  s t i l l  o p e r a t e  t r o u b l e
f r e e .  C o n s i d e r  power  s u p p l y  v a r i a t i o n
on l y  a f t e r  o t h e r  i s o l a t i o n  t e c h n i q u e s
have been  ex haus t ed .

V o l t a a e  s e t t i n g s  o n  t h e  1130  s y s t em
are c r i t i c a l .  A  p r e c i s i o n  me t e r  i s
r e q u i r e d  t o  s e t  v o l t a g e s .  A l w a y s  u s e  t h e
Weston 901 ( o r  e q u i v a l e n t )  m e t e r  when
ma r g i n a l  c h e c k i n g  o r  a d j u s t i n g  v o l t a g e s .
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Character
Word Bit

Data
Function

Control
Function

0 12 Carrier Return

1 , Ti Tabulate

2 R1 Space

3 R2A Backspace

R2 Shift to Red

5 R5 Shift to Black

6 Upper Case Line Feed

7 Used for Control Functionn

Rotate

UC L C
2A

uC L C
2

UC L C
-5 •

Clockwise

Magnets - 5  - 4  - 3  - 2

E =  Magnet Energized I . =  Latched on Bail
Note: For a +5, tilt 3 character the auxiliary magnet Is the only magnet energized.

Head -  Port number 1167969
Last three numbers of port number on the head.

F i g u r e  1
-
4 0 .  
T y p
e h e
a d  
C
h
a r
t

ROTATE

0

122613

F i g u T e  1 - 4 1 .  C o n s o l e  P r i n t e r  W o r d  C h a r t

N o t e :  I f  i t  i s  n e c e s s a r y  t o  p o w e r  d o w n
t h e  s y s t e m w h i l e  r u n n i n g  m a r g i n s ,  a l w a y s
r e t u r n  t h e  l o g i c  v o l t a g e s  t o  t h e  n o r m a l
v o l t a g e .  L o g i c  s u p p l i e s  s e t  t o  t h e  h i g h
l i m i t s  ( + 4% )  c a n  t r i p  t h e  r e g u l a t o r  c i r c u i t
b r e a k e r  d u r i n g  t h e  p o w e r - o n  s e q u e n c e .

Counter Clockwise

+2 +
3

+5

1 . 1 2  M I S C E L L A N E O U S  TEC H N IQU ES

k m u l

1 . 1 2 . 1  L o c a t i n g  G r o u n d s

1 .  R e m o v e  t h e  g r e e n  ( o r  b l a c k )  w i r e  b e t w e e n
dc  i s o l a t e d  g r o u n d  a n d  f r a m e  g r o u n d .

2.  R e m o v e  t h e  g r e e n  ( o r  b l a c k )  w i r e  b e t w e e n
ac  i s o l a t e d  g r o u n d  a n d  f r a m e  g r o u n d .

3.  M e a s u r e  t h e  r e s i s t a n c e  b e t w e e n  a n y
g r o u n d  p i n  a n d  t h e  f r a m e .  T h e
r e s i s t a n c e  s h o u l d  b e  i n  m egohm s .  I f
n o t :
a .  I s o l a t e  e a c h  g a t e  b y  t a k i n g  o f f

g r o u n d  t e r m i n a l .
b .  I s o l a t e  e a c h  r o w  b y  r e m o v i n g  t h e

w i r e  t h a t  c o n n e c t s  t h e  r o w  t o  t h e
g r o u n d  c a b l e .

1 . 1 2 . 2  L o c a t i n g  M a r g i n a l  S L T  C a r d s

I f  a n  e r r o r  s h o w s  w h e n  r u n n i n g  t h e  m a c h i n e
u n d e r  m a r g i n a l  c o n d i t i o n s ,  t h e  S L T  c a r d
g i v i n g  t h e  t r o u b l e  c a n  b e  f o u n d  b y
i s o l a t i n g  t h e  g a t e  w h e r e  t h e  p r o b l e m  i s
l o c a t e d  b y  a n a l y s i s  o f  t h e  c i r c u i t  f a i l i n g . ,
e . g . ,  I / O  c o n t r o l ,  p r i n t e r ,  C P U .

N o t e :  W h e n  a  g a t e  t h a t  a p p e a r s  t o  b e
g i v i n g  t r o u b l e  i s  l o c a t e d ,  t h e  C E  m a y
fi n d  t h a t  t h e  a c t u a l  m a r g i n a l  c a r d  i s  t h e
c a r d  w h i c h  i s  d r i v i n g  t h e  c a r d  l o c a t e d
i n  t h e  g a t e  i n d i c a t e d  b y  t h e  t e s t .  T h e
m a r g i n a l  d r i v i n g  c a r d  c a n  b e  i n  a n o t h e r
g a t e .

1130 P E W ( 9 / 6 7 )  1 - 4 3



1 . 12 . 3  S i g n a l  L e v e l s

Ac c ep t ab le  s i g n a l  l e v e l s  a r e :
Ov

4-3v
I n v e r t e r

1 . 1 2 . 4 . 1

1
-
4
4  
(
9
/
6
7
)

Range +0 . 0 v  t o
Range 4-2. 88v  t o

i n p u t s  L o a d e d  u p p e r  l e v e l

Meas ur ing T r a n s i s t o r  De l a yTime

0. 3v
3. 12v
0. 9v

Thes e v a l u e s  a r e  t o  b e  us ed o n l y  a s  a
g u i d e .  T h e y  a r e  ex pres s ed  i n  g e n e r a l
t erms  o n l y  and  a r e  n o t  t r u e  f o r  a l l
c i r c u i t s .  H o w e v e r ,  c i r c u i t s  o p e r a t i n g
o u t s i d e  o f  t h e s e  ranges  s h o u l d  b e  s u s p e c t .

I f  i n t e r c h a n g i n g  a  c a r d  does  n o t  a f f e c t
a l e v e l  wh i c h  appears  t o  b e  ma r g i n a l ,
c o n s i d e r  t h e  d r i v i n g  a n d  d r i v e n  c i r c u i t s
c onnec t ed t o  t h e  c a r d .

S p e c i a l  v o l t a g e s  hav e  been  n o t e d  i n
t he  l i n e  t i t l e s .

1 . 1 2 . 4  T r a n s i s t o r  De l a y  Times

The t r a n s i s t o r s  i n  t h e  1130 h a v e  a n
i n h e r e n t  d e l a y  t i me s  t h a t  i s ,  i t  r e q u i r e s
t i me  t o  s a t u r a t e  t h e  t r a n s i s t o r  a n d  t i m e
t o  u n s a t u r a t e  t h e  t r a n s i s t o r .  I n  g e n e r a l ,
i t  t a k e s  l o n g e r  t o  u n s a t u r a t e  t h a n  t o
s a t u r a t e  a  t r a n s i s t o r .  T h e s e  d e l a y  t i me s
are  k nown a s  t u r n - o n  d e l a y  a n d  t u r n - o f f
d e l a y .  T h e y  a r e  a  f u n c t i o n  o f  t h e  t y p e
o f  l o g i c  b l o c k  b e i n g  c o n s i d e r e d  a n d  t h e
r i s i n g  o r  f a l l i n g  o f  t h e  i n p u t .

The t o t a l  d e l a y  i n  a  s e r i e s  o f  l o g i c
b loc k s  i s  t h e  s um o f  t h e  i n d i v i d u a l
t r a n s i s t o r  d e l a y s .  I f  t o o  l o n g  a  d e l a y
i s  e x p e r i e n c e d  i n  a  s e r i e s  o f  l o g i c  b l o c k s ,
t he  i n d i v i d u a l  l o g i c  b l o c k s  s h o u l d  b e
s ioped  t o  s ee  wh i c h  b l o c k  has  t o o  l o n g
a d e l a y .

SLT c a r d s  hav e  t r a n s i s t o r s  i n t e r n a l l y
c onnec t ed t o  f o r m a  s e r i e s  o f  l o g i c  b l o c k s .
Because t h e s e  c i r c u i t s  a r e  a l l  mount ed
on o n e  c a r d  and  c onnec t ed  i n t e r n a l l y ,
t h e r e  may  b e  n o  e x t e r n a l  c hec k  p o i n t s
bet ween l o g i c  b loc k ' s .  ( N o  i n p u t  o r  o u t p u t
p i n s  a r e  s hown i n  t h e  s y s t ems  d i a g r a ms . )

Not e :  T u r n - o f f  d e l a y s  ( u n s a t u r a t i n g )  a r e
g e n e r a l l y  t h e  l o n g e s t .

-
T r a n s i s t o r  d e l a y s  ( s l o w  o r  f a s t  r es pons e )
can c aus e  i n t e r m i t t e n t  .machine f a i l u r e s
t h a t  a r e  d i f fi c u l t  t o  d i a g n o s e .  C i r c u i t
de lay s  i n  t h e  1130  s y s t em a r e  n o r ma l l y
15 t o  3 0  nanos ec onds .  A  s l o w c i r c u i t  may
cause d e l a y s  o n  e i t h e r  t h e  r i s e  o r  t h e
f a l l  o f  a  p u l s e  and  c an  b e  p a r t i c u l a r l y
t r oub les ome i n  t h e  2 . 2  mi c ros ec ond  c o r e
s t o r a g e .  A  met hod f o r  meas u r i ng  t r a n s i s t o rd e l a y  f o l l o w s :

1.  S y n c  o s c i l l o s c o p e  o n  t h e  i n p u t  t o  t h e
c ard  i n  q u e s t i o n  ( w h i l e  c l o c k  i s
r u n n i n g ) .

2. P r o b e  t h e  i n p u t  and  n o t e  t h e  r i s e  a n d
f a l l  t i m e  o f  t h e  p u l s e .

3. P r o b e  t h e  o u t p u t  a n d  c ompare w i t h  i n p u t
p u l s e .  T h e  d i f f e r e n c e  be t ween t h e
r i s e  a n d  f a l l  t i me s  i s  t h e  t u r n - o n
d e l a y ,  a n d  t u r n - o f f  d e l a y ,  r e s p e c t i v e l y .

1 . 12 . 5  M u l t i - I n p u t  F l i p - F l o p s

Spik es  a r e  s omet imes  o b s e r v e d  i n  t h e
o u t p u t  l i n e s  o f  m u l t i - i n p u t  FFs .  W h e n
m u l t i - i n p u t  FFs  a r e  i n  one  s t a t e  a n d
i n p u t s  a r e  g i v e n  t o  d r i v e  t h e  FF  i n t o  t h e
same s t a t e ,  a  s p i k e  i s  r e fl e c t e d  i n  t h e
o f f - s i d e  o u t p u t .

0 Side Output

1 Side Transistor Base

Input

These s p i k e s  a r e  n o r ma l  a n d  t h e  c i r c u i t
des ign  h a s  t a k e n  t hem i n t o  c o n s i d e r a t i o n .

1 . 12 . 6  1482  E r r o r  By pas s
Read o r  punc h  e r r o r s  f r o m t h e  1442  c a n
be by nas s ed b y  r e mo v i n g  t h e  3794 c a r d
( l o c a t i o n  AD1H4) f r o m  t h e  1131 a t t a c h me n t
c i r c u i t r y .  R e m o v i n g  t h i s  c a r d  d i s a b l e s
t he 1442  r e a d  a n d  punc h  e r r o r  s e n s i n g  a n d
does n o t  a f f e c t  o t h e r  e r r o r  s e n s i n a  i n
t he d e v i c e .

Th i s  c a r d  mus t  b e  r e p l a c e d  i n  l o c a t i o n
A131114 p r i o r  t o  r e t u r n i n g  t h e  s y s t em t ot he c u s t ome r .
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SECTION 3 .  SYM PT O M  I N D E X

T he  Sy m pt om  I n d e x  i s  p u b l i s h e d  b y  P l a n t
T e c h n i c a l  O p e r a t i o n s  ( S a n  J o s e ) .  T h e
i n d e x  i s  r e v i s e d  p e r i o d i c a l l y  a n d
d i s t r i b u t e d  t o  t h e  fi e l d .  F i l e  t h e  c u r r e n t
Sym ptom  I n d e x ( e s )  f o r  t h e  1 1 3 0  s y s t e m
a f t e r  t h i s  p a g e  a n d  u s e  i t  t o  l o c a t e  a l l
S e r v i c e  A i d  C EM ' s  a n d  E n g i n e e r i n g  C h a n g e
A n n o u n c e m e n t s  ( E C A ' s )  t h a t  o e r t a i n  t o  t h e
s p e c i fi e d  s y m p t o m s .

a

SECTION 4 •  S E R V I C E  A I D S

S e r v i c e  A i d s  a r e  p u b l i s h e d  b y  P l a n t
T e c h n i c a l  O p e r a t i o n s  t o  k e e p  c u s t o m e r
e n g i n e e r s  p o s t e d  o n  t r o u b l e s h o o t i n g
t e c h n i q u e s  a n d  s e r v i c e  i n f o r m a t i o n .  T h e
S e r v i c e  A i d s  a r e  d i s t r i b u t e d  t o  t h e  fi e l d
i n  C u s t o m e r  E n g i n e e r s  M em or andum s .  F i l e
a l l  S e r v i c e  A i d s  f o r  t h e  1 1 3 0  s y s t e m  a f t e r
t h i s  p a g e  a n d  u s e  t h e m  t o  a s s i s t  i n  t r o u b l e
d i a g n o s i s .
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SECTION 1 .  BASI C MACHINE

2. 1  M A N U A L  CONTROLS AND INDICATORS

The manual  c ont r ol s  pr ov i de  f o r  manual
oper a t i ons  dur i ng pr ogr am a nd system
a na l y s i s .  T h e  i ndi c a t or s  pr ov i de  a  v i s ua l
i ndi c a t i on o f  machi ne a nd pr ogr am s t a t us
under  t h e  va r i ous  modes o f  system
Oper at i on.

2 . 1 . 1  C o n t r o l  Swi tch Pane l

System Reset

Func t i on:  R e s e t  pr ocessor  r e g i s t e r s  t o
t he i r  i n i t i a l  s t a t e ,  w i t h  t h e  e x c e pt i on
of  t h e  M r e gi s t e r .

Oper a t i on:
I .  Da t a  o r  i ns t r uc t i ons  i n  c or e  s t or a ge

ar e n o t  a f f e c t e d.
2.  Re s e t  i s  a c t i v e  i n  a l l  modes o f

ope r a t i on e x c e pt  r un mode.
3.  I n  s i ng l e  s t e p mode,  i t  i s  necessar y

t o be  a t  T7  t i m e  t o  pr e v e nt  l os s  o f
da t a  or  i ns t r uc t i ons  when us i ng r e s e t .

4
2
.
1
.
1
.
2  
P
r
o
g
r
a
m  
S
t
o
p

Func t i on:  C a u s e s  a  l e v e l  5  i n t e r r u p t  f o r
the  c ons ol e .  W i t h  a ppr opr i a t e  s ub
r out i ne s ,  t h i s  s t op  i s  us e d t o  c y c l e  down
the  pr ocessor  and I / O  dev i ces  t o  a  s t op.

Caut i on
I f  t he s e  r out i ne s  a r e  n o t  i n  t h e
program,  us e  o f  t he  pr ogr am s t op k e y
may cause l os s  o f  i nf or m a t i on.

Oper at i on:
I .  The  pr ogr am s t op key  i s  pr e s s e d a nd

a l e v e l  5  i n t e r r up t  i s  de v e l ope d.
2.  The  0  pos i t i on  o f  t he  c ons ol e  keyboar d

devi ce s t a t us  wor d i s  a  1 ,  i n d i c a t i n g
t o t he  pr ogr am t h a t  a  pr ogr am s t op i s
r equested.

3.  A  us e r - s uppl i e d programmed w a i t  l oop
i s  r e qui r e d t o  bl oc k  m a i nl i ne  ope r a t i ons
unt i l  t h e  ope r a t or  i nt e r v e ne s .

4.  The  i n t e r r up t  r out i ne  s houl d a l l ow  t he
program t o  c ont i nue  when t h e  s t a r t  k e y
i s  pr essed.

5.  I f  a n ov e r l a ppi ng or  m a l f unc t i on
ope r a t i on such as  p r i n t i ng  o r  movi ng
di sk  da t a  i s  be i ng per for med,  t h e
program ope r a t i on must be  compl eted
or  da t a  and ope r a t i ng system i n t e g r i t y

CHAPTER 2 .  CONSOLE AND MAINTENANCE FEATURES

can be  de s t r oy e d.  T h e s e  f a c t or s  must
be cons i de r ed i n  t h e  l e v e l s - pr ogr a m -
stop i n t e r r u p t  r out i ne .

2 . 1 . 1 . 3  I M M  S t op

Funct i on:  S t o p s  t h e  pr ocessor  i mmedi a te l y .
M E
-
O F
R
.
4 3
E  
a
n
d  
c
y
c
l
e  
s
t
e
a
l
i
n
g
-
o
c
c
u
r  
a
t  
T
7

of  t h e  c y c l e  i n  whi ch t he  I MM S t op oc c ur s .

Oper a t i on:
I .  Da t a  f r om I / O  dev i ces  c a n be  l o s t  i f

the  dev i ces  c a n be  ope r a t i ng a t  t h e
ti me o f  t he  I MM s t op.

2. A  compl ete  pr ogr am r e s t a r t  i s  r e qui r e d.

2 . 1 . 1 . 4  P r o g r a m  S t a r t

Func t i on:  C a u s e s  t h e  pr ogr am t o  s t a r t
(7751RTETEue f r om i t s  pr e s e nt  s t a t e .  T h e
program c ont i nue s  a c c or di ng t o  t h e  s e t t i n g
of  t h e  mode s w i t c h.

Oper a t i on:
I .  I f  a  pr ogr am s t a r t  r out i ne  i s  i n  t h e

program a nd t he  s t a r t  k e y  i s  pr e s s e d
f ol l ow i ng com pl e t i on o f  a  pr ogr am s t op
ope r a t i on,  t h e  i ns t r uc t i on  be i ng
pr ocessed c ont i nue s  a s  t hough no pr ogr am
stop ha d occur r ed.

2. I f  t he  s t a r t  k e y  i s  pr e s s e d a f t e r
r e s e t ,  t h e  i ns t r uc t i on  s p e c i fi e d  b y
the  i ns t r uc t i on  c ount e r  ( nor m a l l y  z e r o)
i s  t h e  fi r s t  o n e  e x e c ut e d.  B y  us i ng
the  l oa d I AR f unc t i on  a nd e nt e r i ng  a
new i ns t r uc t i on  addr ess ,  a  d i f f e r e n t
s t a r t i ng addr ess  c a n be  manual l y
i ns e r t e d a f t e r  r e s e t  each t i m e  t h e
s t a r t  k e y  i s  pr essed.

3. I n  t h e  l oa d o r  d i s pl a y  modes t h e
i ns t r uc t i on addr ess r e g i s t e r  i s  advanced
each t i m e  t h e  s t a r t  key  i s  pr e s s e d.

4.  When i n  s i ng l e  s t e p,  s i ng l e  memory
cyc l e ,  o r  s i ngl e  i ns t r uc t i on  mode,  t h e
pr ocessor  advances a  s i ngl e  i nc r e m e nt
of  t h e  s pe c i fie d  mode each t i m e  t h e
s t a r t  k e y  i s  pr essed.

2 . 1 . 1 . 5  L o a d  I AR

Func t i on:  I n  t he  l oa d mode p o s i t i o n ,
data  e nt e r e d i n  t he  b i t  sw i tches  i s  l oa de d
di r e c t l y  i n t o  t h e  i ns t r uc t i on  a ddr e s s
r e gi s t e r  v i a  t h e  s t or a ge  b u f f e r  r e g i s t e r .
Oper at i on:
I .  The  k e y  i s  f unc t i ona l  on l y  when t h e

pr ocessor  i s  i n  t he  l oa d o r  d i s pl a ymode.
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2. When i n  t h e  l oa d  mode,  a n  addr ess s e t
i n t h e  b i t  sw i tches  i s  e nt e r e d i n  t h e
i ns t r uc t i on addr ess  r e g i s t e r  when t h e
l oad I AR key  i s  pr essed.

3. D i s p l a y :  When i n  t h i s  mode,  t h e  c ont e nt s
of  t h e  B r e g i s t e r  e nt e r  t he  I AR when
the l oa d  I AR key  i s  pr essed.

2 . 1 . 1 . 6  P r o g r a m  Load

Funct i on:  P r o v i d e s  a  means f o r  e nt e r i ng
a pr ogr am i n t o  t h e  system.

Oper a t i on:
I .  P a pe r  Tape  System

a.  P r e s s i n g  t h e  l oa d key  causes gr oups
of  4 ,  f o u r - b i t  char ac t e r s  ( 1 6  b i t
words) t o  be  l oa de d i n t o  c or e
consecut i ve l y ,  be gi nni ng a t  l oc a t i onz er o.

b.  G r o u p s  c ont i nue  t o  be  r e a d u n t i l
a punch i n  t he  fi f t h  c ha nne l  i s
encounter ed.

c.  W h e n  a  punch i n  t he  fi f t h  c ha nne l
i s  e nc ount e r e d,  l oa di ng s t ops  a nd
c ont r ol  t r a ns f e r s  t o  wor d z e r o.

2. Ca r d  Read Punch System
a.  P r e s s i n g  t h e  k e y  causes a  c a r d t o

advance f r om  pr e - r e a d t hr ough t h e
r ead s t a t i o n .

b.  T h e  c ont e nt s  o f  each col umn a r e
s tor ed c ons e c ut i v e l y  i n  s t or a ge
l oc a t i ons  be gi nni ng a t  l oc a t i on
z er o.

c.  T h e  1 2  b i t s  a r e  s p l i t  i n t o  fi v e
- ope r a t i on b i t s  a nd e i gh t

di spl acement  b i t s ,  t w o o f  whi ch
ar e s i gn  b i t s .

d.  A t  compl e t i on o f  t he  c a r d c y c l e ,
an a ut om a t i c  br anch t o  0000  i s
executed.

Note:  I f  t h e  c a r d r e a de r  i s  i n s t a l l e d ,
program l oa d i s
-
n o t  
a c t i v e  
o n  
t h e  
p a p
e r

tape .

2 . 1 . 1 . 7  C o n s o l e / K e y b o a r d

Func t i on:  S e t s  b i t  pos i t i on  3  i n  t h e
k e y boa r d/ P r i nt e r  de v i c e  s t a t us  wor d (DSW)
t o i nd i c a t e  t o  t h e  pr ogr am t h a t  t he
keyboar d i s  t h e  sour ce  o f  i nput , da t a
dur i ng pr ogr am c ont r o l .

Oper at i on:  I n  t h e  consol e  pos i t i on ,  t h e
b i t  swi tches  a r e  t h e  sour ce o f  i n p u t  da t a .
I n t he  keyboar d pos i t i on ,  t h e  keyboar d
i s  t he  s our c e  o f  i npu t  da t a .

2 . 1 . 2  M o d e  Swi tch

Rotar y s w i t c h t o  c ont r o l  mode o f  machi ne
Oper at i on.

2-2 ( 9 / 6 7 )

2 . 1 . 2 . 1  - L o a d

Functi ons P r o v i d e s  f o r  manual  e nt r y  o f
data  o r  i ns t r uc t i ons  f r om  t h e  b i t  s w i t c he s
t o c or e  s t or a ge  o r  I  r e g i s t e r .

gpe r a t i on:
I .  I n  l oa d mode,  ope r a t i on o f  t he  l oa d

IAR k e y  t r a ns f e r s  b i t  sw i tch da t a  ( 2 -
15) t o  t h e  I  r e g i s t e r .

2. When i n  l oa d mode,  pr e s s i ng t he  s t a r t
key e nt e r s  t h e  b i t  s w i t c h da t a  ( 0 - 1 5 )
i nt o c or e  s t or a ge  a t  t he  addr ess
i ndi c a t e d i n  t h e  I  r e g i s t e r .  T h e  I
r e gi s t e r  i s  i ncr emented by  1 .

3.  S w i t c hi ng f r om  l oa d t o  any  ot he r  mode
of  ope r a t i on does n o t  a f f e c t  s t or a ge
or  r e s u l t  i n  r e s e t  o f  any  s e t
c ondi t i ons .

4. Dur i ng machi ne ope r a t i on,  I MM s t op o r
program s t op keys  must  be  pr essed p r i o r
t o s w i t c hi ng t o  l oa d  mode t o  pr e s e r v e
the i n t e g r i t y  o f  t h e  da t a  i n  c or e
stor age a nd t o  pr eser ve  t h e  pr ogr am.

5. I t  i s  n o t  necessar y  t o  r e s e t  p r i o r  t o
swi tchi ng t o  l oa d mode.  S u c h  s w i t c hi ng
does n o t  a f f e c t  a ny  s e t  c ondi t i ons
ot he r  t ha n t h e  B r e g i s t e r .

2 . 1 . 2 . 2  D i s p l a y

1. Func t i on:  T o  di s pl a y  t he  da t a  a t  any
l oc a t i on i n c o r e  s t or a ge .

Oper at i on:  I n  di s pl a y ,  pr e s s i ng o t
the s t a r t  k e y  di s pl a y s ,  i n  t he  B
r e gi s t e r ,  t h e  da t a  a t  t h e  addr ess
s pe c i fie d i n  t h e  I  r e g i s t e r  p r i o r  t o
pr essi ng o f  t he  s t a r t  key .

Pr essi ng t he  s t a r t  key  s uc c e s s i v e l y
di spl ays  s e que nt i a l l y  i nc r e a s i ng
addr esses.  T h a t  i s ,  t h e  I  r e g i s t e r
i s i ncr emented each t i m e  t he  s t a r t  k e yi s pr essed.

2. Func t i on:  L o a d  t he  I  r e g i s t e r  w i t h
the c ont e nt s  o f  t h e  B r e g i s t e r .

Oper at i on:  D e p r e s s i n g  t he  l oa d I AR
key tra ns fe rs  the  B re gis te r  contents
i nt o t he  I  r e g i s t e r .

2 . 1 . 2 . 3  R u n

Funct i on:  T o  c ondi t i on t he  system f o r
the s t a r t  o f  programmed ope r a t i on.

Requi r ements:
1.  P r e s s i ng t he  s t a r t  k e y  i n  r un mode

r e s ul t s  i n  pr ogr am ope r a t i on be gi nni ng
at  t he  addr ess  s pe c i fie d  b y  t he  /r e gi s t e r .

2. P r e s s i ng t h e  I MM s t op key  ha l t s  machi ne
pr ocessi ng a t  t h e  e nd o f  t he  a c t i v e
cycl e a t  T7  t i m e .



3.  S w i t c hi ng f r om r un mode t o  a ny  o t he r
mode r e qui r e s  I MM s t op o r  pr ogr am s t op
pr i or  t o  s w i t c hi ng t o  i ns ur e  i n t e g r i t y
of  t h e  c or e  da t a .

2 . 1 . 2 . 4  I n t e r r u p t  Run ( I N T  RUN)

Func t i on:  F o r c e s  a  l e v e l  fi v e  i n t e r r u p t
i l T E E
- - -
E 5 E P
l e t i o
n  
o
f  
e
a
c
h  
i n
s t
r u
c t
i o
n .

Oper a t i on:
1 .  A  l e v e l  5  i n t e r r up t  occur s  a f t e r  t h e

end o f  each i ns t r uc t i on  e x e c ut i on.
2.  H i ghe r  l e v e l  i n t e r r upt s  a r e  ha ndl e d

automat i ca l l y  dur i ng t h i s  ope r a t i on.
3.  An  i n t e r r upt - r un  pr ogr am whi ch s t ops

on t he  l e v e l  5  i n t e r r u p t  a nd s t a r t s
w i t h t he  ' s t a r t  key  i s  r e qui r e d t o  us e
t hi s  mode o f  ope r a t i on e f f e c t i v e l y .

2 . 7 . 2 . 5  S i n g l e  S t e p (SS)

Func t i on:  P r e s s i n g  t h e  s t a r t  k e y  advances
the  pr oc e s s or  one c l oc k  c y c l e .

Operation:
1.  P r e s s i ng t h e  s t a r t  k e y  i n  t h i s  mode

causes a  T  ( X ) ,  pha s e  A,  pu l s e  t o  be
gener a ted.  R e l e a s i n g  t h e  s t a r t  k e y
causes a  T  (X) • ,  B  pul s e .

2.  P r e s s i ng t he  r e s e t  k e y  i n  a  s i ng l e
s tep mode causes l os s  o f  s t or a ge
i n t e gr i t y  unl ess  t h e  c l oc k  i s  i n  t i m e
T5,  T 6  o r  T7  a nd a  pr ogr am i n t e g r i t y
unl ess i n  T7  t i m e .

Note :  T h e  s i ngl e  s t e p mode o f  ope r a t i on
cannot  be  used t o  check t he  ope r a t i on o f
a c y c l e  s t e a l  de v i c e .  T h e  r e s u l t s  obt a i ne d
from t h i s  t y pe  o f  ope r a t i on a r e  n o t  v a l i d
and o f  no use  i n  t r oubl e  a na l y s i s .

2 . 1 . 2 . 6  S i n g l e  Machi ne Cy c l e  (SMC)

Func t i on:  Adv a nc e s  t h e  pr ocessor  one
compl ete machi ne c y c l e  ( T 7  t o  T7 )  unde r
c ont r ol  o f  t he  s t a r t  k e y .

Oper at i on:  P r e s s i ng t h e  s t a r t  k e y  causes
one machi ne c l oc k  c y c l e .

2 . 1 . 2 . 7  S i n g l e  I ns t r uc t i on

Funct i on:  T o  advance t he  pr ocessor  one
compl ete i ns t r uc t i ona t  a  t i m e  unde r
c ont r ol  o f  t he  s t a r t  k e y .

Oper at i on:
1 .  P r e s s i ng t he  s t a r t  k e y  causes a  compl e te

i ns t r uc t i on t o  be  executed.
2.  I / O  ope r a t i ons  a r e  compl eted t o  t h e

po i n t  o f  i n t e r r upt  r e que s t .
3 .  S w i t c hi ng t o  a not he r  mode o f  ope r a t i on

does no t  a f f e c t  i ns t r uc t i ons  o r  da t a .

2 . 1 . 3  C o n s o l e  B i t  Swi tches

Func t i on:  P r o v i d e  f o r  manual  e nt r y  o f
I r t u
—
T a T
T r '
m  
l a
n
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a
g
e  
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n
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o
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b
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n
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r
y

da ta  i n t o  c or e  s t or a ge ,  a n  i ns t r uc t i on
addr ess i n  t h e  I  r e g i s t e r ,  o r  manual
c ont r ol  by  pr ogr am i nt e r r oga t i on.

Oper a t i on:
I .  Da t a  s e t  i n  t h e  b i t  sw i tches  c a n be

l oaded i n t o  c or e  s t or a ge  unde r  pr ogr am
c ont r ol .

2.  When t h e  machi ne i s  i n  l oa d  mode,  t h e
contents  o f  t he  b i t  sw i tches  a r e  ga t e d
di r e c t l y  i n t o  t he  c or e  s t or a ge  l oc a t i on
addr essed by  t h e  /  r e g i s t e r .

3.  The  b i t  swi tches  ha v e  no e f f e c t  on  t he
pr ocessor  under  a ny  ot he r  mode e x c e pt
as addr essed by  a n I / O  command.

2 . 1 . 4  C E  P a ne l

2 . 1 . 4 . 1  S t o r a g e  Load Swi tch

Func t i on:  P r o v i d e s  a  s t a r t i ng  p o i n t  f o r
m a g E m i  pr obl ems a nd check i ng t h e  s t or a gec i r c u i t s .

Oper a t i on:  Da t a ,  a s  s e t  up i n  t h e  b i t
swi tches,  c y c l e s  t hr ough a l l  o f  c or e
stor age .  S e t t i n g  t h i s  s w i t c h a l l ow s
c y c l i ng o f  memory by  t ur n i ng on t h e  r u n
c ont r ol s  a nd i nc r ement i ng t h e  I  r e g i s t e r .

2 . 1 . 4 . 2  S t o r a g e  Di s pl a y  S w i t c h

Func t i on:  P r o v i d e s  f o r  check i ng t h e  c or e
stor age c i r c u i t s .

Oper at i on:  T h e  c or e  s t or a ge  c ont e nt s  a r e
di spl ayed i n  t h e  B r e g i s t e r  c ons ol e  l i g h t s
i n a  s e que nt i a l  manner .  S e t t i n g  t h i s
Swi tch a l l ow s  c or e  s t or a ge  t o  c y c l e . byt ur ni ng on t h e  r un c ont r ol s  a nd
i ncr ement i ng t h e  I  r e g i s t e r .  A  p a r i t y
e r r or  r e s ul t s  i n  a n i mmedi ate h a l t  i f  t h e
pa r i t y  r un s w i t c h i s  o f f .

2 . 1 . 4 . 3 Non-Stor age Load a nd Cy c l e
Swi tches

Func t i on:  A l l o w s  consol e  da t a  ( b i t )
swi tches t o  be  used a s  a  sour ce  o f  d a t a
i n pl a c e  o f  c or e  s t or a ge .

Oper a t i on:  W i t h  non- s t or a ge  l oa d a nd
cycl e  (NSLC) s w i t c h  on,  t h e  i n p u t  a nd
out put  t o  c or e  s t or a ge  i s  c r i pp l e d .  I n p u t
t o t h e  B r e g i s t e r  comes f r om  t he  b i t
swi tches on l y .

An ope r a t i on may be  e nt e r e d a nd e x e c ut e d
from t he  b i t  s w i t c he s ,  e i t h e r  i n  s i ng l e
s tep,  s i n g l e  i ns t r uc t i on ,  SMC,  o r  r un
modes.  I f  a  v a l i d  ope r a t i on code  i s
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enter ed a nd t h e  mode sw i tch i s  i n  r un,
the 1131  c y c l e s  t hr ough t he  ope r a t i on
code,  i nc r e m e nt i ng t h e  I AR and c y c l i ng
agai n.  T h i s  pe r m i t s  scopi ng o f  I  c y c l e s ,
E c y c l e s  a nd c ont r ol s  w i t hout  d i s t ur b i ng
the c ont e nt s  o f  s t or a ge .  I f  a n i n v a l i d
ope r a t i on code i s  e nt e r e d,  i t  i s  decoded
as a  w a i t  command and t he  1131  s t ops .

Example # 1

1. Ma c hi ne  f a i l s  on any  l ong i ns t r uc t i on .
By s i n g l e  s t e ppi ng a  doubl e  wor d
i ns t r uc t i on,  i t  i s  f ound t h a t  t he r e
never  i s  a n 1 - 2  c y c l e .

2.  a .  T u r n  on t he  NSLC s w i t c h.
b.  T u r n  t he  mode s w i t c h t o  r un.
c,  S e t  l oa d gccumul ator  l ong

i ns t r uc t i on i n  t he  b i t  swi tches
(hex C400 ) .

d.  P r e s s  t h e  s t a r t  k e y .  T h e  1131
cycl es a nd t he  1 - 2  c i r c u i t s  may
be scoped dynami ca l l y  f o r  t he
f a i l ur e .

Example # 2 :

I n  or de r  t o  exami ne a n XI O i ns t r uc t i on
and I OCC i n  s i ng l e  s t e p o r  s i ngl e  machi ne
cycl e mode,  t h e  f ol l ow i ng t e c hni que  may
be used:

1.  Tur n  on t h e  NSLC s w i t c h.
2. T u r n  t h e  mode s w i t c h t o  s i ngl e  machi ne

cyc l e .
3.  S e t  up XI O i ns t r uc t i on  i n  t h e  b i t

swi tches ( he x  0 8 0 0 ) .
4.  S t pp  t hr ough t he  I l  c y c l e  t o  t h e  E l

cycl es by  pr e s s i ng t he  s t a r t  key .
5.  Change t h e  b i t  swi tches t o  t h e  de s i r e d

IOCC wor d,  i . e .  de v i c e ,  f u n c t i o n  codes .
6.  S t e p  t hr ough t h e  E l  c y c l e .
7. T u r n  o f f  a l l  b i t  w i t c h e s  a nd pr ess

the  s t a r t  pus hbut t on.
8. I f  t he  f unc t i on  o f  t he  IOCC was a  sense

command, t h e  DSW i s  br ought  i n t o  t h e
A r e g i s t e r .  I f  t he  de v i c e  ha d been
a 1442 ,  w i t h  a  f e e d command, a  c a r d
woul d have  f e d  f r om t he  hopper ,  e t c .

2 . 1 . 4 . 4  I n t e r u p t  De l ay

Func t i on:  Bl oc k s  I n t e r r upt s .

Oper a t i on:  The  i n t e r r up t  de l a y  s w i t c h,
when on,  i n h i b i t s  s e t t i n g , o f  t he  i n t e r r u p t
r equest  c i r c u i t s .

2 . 1 . 4 . 5  P a r i t y  Run

Func t i on:  P r o v i d e  a  means o f  bypass i ng
the e r r or  when a n o u t - o f - p a r i t y  c ha r a c t e r
i s r e a d o u t  o f  c or e  s t or a ge .

2 - 4 ( 9
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Oper at i on:  When t he  p a r i t y  r un s w i t c h i s
fn t h e  on pos i t i on ,  e r r or s  do not  s t op
the system.  W h e n  t he  p a r i t y  r un s w i t c h
i s  i n  t he  o f f  pos i t i on ,  t h e  system s t ops
a t  t h e  e nd o f  t he  c y c l e  i n  whi ch t he  e r r o r
i s de t e c t e d.

Caut i on
Thi s  s w i t c hm u s t  be  r e t ur ne d t o  t h e
o f f  pos i t i on  be f or e  t he  system i s
r e tur ned t o  t h e  customer .

2 . 1 . 4 . 6  L a m p  Te s t  Pushbut ton

Funct i on:  Te s t s  a l l  l amps a nd SCR l amp
3 1
-
0 ;
1 7
-
t o  
s
e
e  
i
f  
t
h
e
y  
a
r
e  
i
n  
g
o
o
d

c ondi t i on.

Over at i on:  P r e s s i ng t h e  l amp t e s t  s w i t c h
l i ght s  a l l  i nd i c a t o r  l amps.

2 . 1 . 5  Mi s c e l l a ne ous  Swi tches

2 . 1 . 5 . 1  P o w e r  O n/ O f f

Funct i on:  P r ov i de  f o r  r emovi ng o r  a ppl y i ng
power t o t h e  e n t i r e  system.  W h e n  o f f ,
24 v a c  i s  s t i l l  up a nd t he  conveni ence
out l e t  power  i s  on.

2 . 1 . 5 . 2  A l a r m  O n/ O f f  (SCA Machi nes
onl y)

•
Funct i on:  T h i s  s w i t c h i s  l oc a t e d on t h e
a r I F E T F
-
k e y b o a
r d  
a n
d  
p r o
v i d
e s  
a  
m
e
a
n
s  
o
f

t ur ni ng o f f  t he  SCA al ar m i n  t he  CPU,
shoul d t he  pr ogr am not  do s o f o r  anyr eason.

2 . 1 . 5 . 3  E m e r g e n c y  Power  O f f

Funct i on:  Removes power  t o  ever y  u n i t  o f
system i nc l udi ng conveni ence ou t l e t s  b u t
not  t o  t h e  pr i mar y  o f  t he  2 4  v a c  s uppl y .

Oper at i on:  R e q u i r e s  CE i nt e r v e nt i on t o
r ese t .

2 . 1 . 5 . 4  P o w e r  Suppl y  V ol t a ge
Potent i ometer

Funct i on:  P r o v i d e s  a b i l i t y  t o  s e t  e a c h
dc v ol t a ge  a c c ur a t e l y .  I t  can be  used
t o he l p i s o l a t e  mar gi na l  c i r c u i t
c ondi t i ons .  L o c a t e d  on each s uppl y .

!
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Oper at i on:  A l l o w s  a  4% v a r i a t i o n  o f
pr ocessor  dc  v ol t a ge s ,  one  a t  a  t i m e .
Thi s  i s  n o t  cons i der ed a  nor mal
t r oubl e s hoot i ng pr ocedur e .

I I  U r g e r

The pot e nt i om e t e r  i s  n o t  mechani ca l l y
stopped t o  pr e v e nt  ov e r  v ol t a ge  l os s
of  power .

2 . 1 . 6  I n d i c a t o r s

Ther e a r e  two ver s i ons  o f  t h e  c ons ol e
i ndi c a t or  pa ne l  f o r  t he  1130 :

1. 1 1 3 1  mgchi nes w i t h  s e r i a l  number  11601
and up and a l l  machi nes be l ow  t h i s
s e r i a l  number  w i t h  t he  synchr onous
communications a da pt e r  (SCA) i n s t a l l e d .

2.  1131  machi nes w i t h  s e r i a l  number s 11600
and l ow e r  pr ov i de d t h a t  SCA i s  n o t
i ns t a l l e d.

2 . 1 . 6 . 1  C o n s o l e

The f o l l ow i ng i s  a  de s c r i pt i on o f  t he
i ndi c a t or s  common t o  a l l  c ons ol e  i nd i c a t or
pane l s .

Power On: No s i ngl e  i nd i c a t or  on t he  1130
i ndi c a t e s  t h e  power -on c ondi t i on.  How e v e r ,
w i t h power  on,  one  o r  more o f  t h e  s t a t us
and/ or  consol e  i ndi c a t or s  l i g h t .

I ns t r uc t i on Addr ess Re gi s t e r  ( I AR)  ha s
4 1 6  pos i t i ons  a nd pr ov i des  f u l l - t i m e

i ndi c a t i on.

Stor age Addr ess Re gi s t e r  (SAR) h a s  1 6
pos i t l ons  a nd pr ov i des  f u l l - t i m e
i ndi c a t i on.  P o s i t i o n s  1  a nd  2  a r e  used
on machi nes w i t h  32k  a nd 1 6 k  c or e  s t or a ge
onl y  (model s  2  a nd 3 ) .

Stor age Buf f e r  Re gi s t e r  ( B)  ha s  1 6
pos i t i ons  a nd pr ov i des  f u l l - t i m e
i ndi c a t i on.

Ar i t hmet i c  Fa c t or  Re gi s t e r  ( D)  h a s  1 6
pos i t i ons  a nd pr ov i des  f u l l - t i m e
i ndi c a t i on.

Accumul ator  Re gi s t e r  ( A)  ha s  1 6  pos i t i ons
and pr ovi des,  f 411 - t i me  i nd i c a t i on .

Accumul ator  Ex tens i on Re gi s t e r  ( Q )  h a s
16 pos i t i ons  a nd pr ov i des  f u l l - t i m e
i ndi c a t i on.

Oper at i on Re gi s t e r  (OP) ha s  fi v e  p o s i t i o n s
and pr ov i de s  f u l l - t i m e  i nd i c a t i on .

Oper at i on Fl a gs  has  fl a g  b i t  ( F 5 ) ,  t a g
b i t s  ( T b  a nd T7 ) ,  a nd m odi fie r  b i t s  (148
and M9 ) .

Condi t i on Re gi s t e r  has t w o pos i t i ons  a nd
pr ovi des f u l l - t i m e  i nd i c a t i on  o f  c a r r y
(C) a n d  ov e r flow  ( 0 ) .

Cycl e Cont r ol  Count e r  has s i x  p o s i t i o n s
(32,  1 6 ,  8 ,  4 ,  2 ,  a nd 1 )  a nd  f u l l  t i m e
i ndi c a t i on.

I nt e r r upt  Le v e l s  ha s  fi v e  p o s i t i o n s  a nd
i ndi c a t e s  i n t e r r u p t  l e v e l .

Machi ne Cy c l e  I ndi c a t or s  has  s e v e n
pos i t i ons ,  i nd i c a t e s  t y pe  o f  I  o r  E  c y c l e
and pr ov i de s  f u l l - t i m e  i n d i c a t i o n .

Cl ock Cy c l e  I ndi c a t or s  has  e i g h t  pos i t i ons ,
di spl ays  T  Cl oc k  pos i t i on  when i n  s i ng l e
cycl e ope r a t i on and pr ov i des  f u l l - t i m e
i ndi c a t i on.

Spec i a l  Ar i t hm e t i c  I ndi c a t or s  ha s  s i x
pos i t i ons  a nd pr ov i des  f u l l - t i m e
i ndi c a t i on.  T h e  pos i t i ons  a r e :  a d d ,
a r i t hm e t i c  c ont r o l  ( AC) ,  s h i f t  c ont r o l
(SC),  accumul a tor  s i gn ( AS ) ,  a c c um ul a t or
car r y  ( T C ) ,  a nd z e r o r emai nder  ( Z R ) .
Accumul ator  Ca r r y  ( TC) ,  Ze r o  Remai nder(ZR) .

X7 Cl oc k  I nd i c a t or  has  one  p o s i t i o n „
di spl ays  X  c l oc k  7  when i n  s i ng l e  c y c l e
ope r a t i on a nd pr ov i des  f u l l - t i m e
i ndi c a t i on.

Wai t  i s  on  when CPU i s  i n  w a i t  c ondi t i on .

Pl -P2 ha s  t w o pos i t i ons ,  us e s  p a r i t y  b i t s
T B
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cor e s t or a ge  i s  even.

I ndex Re gi s t e r  di s pl a y s  i nde x  r e g i s t e raddr ess.

2 . 1 . 6 . 2  C o n s o l e s  w i t h  SCA

The f o l l ow i ng i ndi c a t or s  a r e  i n s t a l l e d
on t he  c ons ol e  pa ne l s  f o r  a l l  1131 machi nes
wi th SCA,  a nd on machi nes w i t h  a  s e r i a l
number o f  11601 a nd up.  T h e  e i g h t  CE
i ndi c a t or s  ( c e nt e r  s e c t i on,  s e c ond r ow
from bot tom,  a r e  shown i n  t he  fi g u r ebel ow.
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Locat i on o f  Ter mi na l s

CE Lamp 1 B-A 1A3B 13 CE Lamp 5 B-A1A4813
CE Lamp 2 B-A 1A3D 13 CE Lamp 6 B-A1A4013
CE Lamp 3 B-A1A4B12 CE Lamp 7 B-81M2813
CE Lamp 4 B-A1A4012 CE Lamp 8 8-81M2D13

CE Lamp 1 B-A1A31113 CE Lamp 7 B-81M2B13

CE Lamp 2 B-A1A3D13 CE Lantp 8 8-B1M2D13

CE Lamp 3 8-A1A4812 CE Lamp 9 B-B1N2D13

CE Lamp 4 8-A1MD12 CE Lamp 10 B-81N2B13

CE Lamp 5 8-A1A4813 CE Lamp 11 B-B1 N4B1 2

CE Lamp 6 13-A1MD13 CE Lamp 12 ft-8IN4D12D1

Location of Terminals

(RD?) Re a dy :  T h i s  i nd i c a t or  l i g h t s
when t h e  da t a  s e t  i s  r e a dy .
(ABL) E na bl e d:  T h i s  i nd i c a t or  l i g h t s
when t h e  1130 pr ogr am has e na bl e d t he
adapter  t o  r espqnd t o  a  r i ng  i nd i c a t o r
s i gna l  f r om t he  da t a  s e t .
(REC) Re c e i v e :  T h i s  i nd i c a t or  l i g h t s

when t h e  a da pt e r  r e c e i v e  t r i gge r  i son.
(TSM) Tr a ns m i t  Mode: T h i s  i nd i c a t o r
l i ght s  when t h e  a da pt e r  i s  i n  t h e
t r ansmi t  mode.
(BFR) B u f f e r  Loaded:  T h i s  i nd i c a t o r
l i ght s  when t he  b u f f e r  c ont a i ns  da t a
whi ch has  n o t  y e t  been r e a d ou t .
(CLK) C l o c k  Runni ng:  T h i s  i nd i c a t o r
l i ght s  when t h e  r e c e i v e  c l oc k  i s
r unni ng.
(DI )  D a t a  I n :  Th i s  i nd i c a t or  l i g h t s

when t h e  r e c e i v e  da t a  l i n e  f r om t h e
data  s e t  i s  a t  a  r e c e i v e  space l e v e l .
(CP) Cha r a c t e r  Phase:  T h i s  i nd i c a t o r
l i ght s  when t he  a da pt e r  i s  ope r a t i ng
i n c ha r a c t e r  phase.

2 . 1 . 6 . 3
4  
C o n
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The f o l l ow i ng i ndi c a t or s  a r e  used on t he
1130 machi nes w i t h  s e r i a l  numbers o f  11601
and l ow e r  whi ch do no t  c ont a i n t he  SCA:

CE I ndi c a t or s :  T h e r e  a r e  1 2  i nd i c a t i ng
lamps l oc a t e d ,  t w o r ows o f  s i x  l amps i n
the l ow e r  por t i on  o f  t he  l amp pa ne l .
These c a n be  us e d t o  i nd i c a t e  c i r c u i t
c ondi t i ons  a s  needed.

I nput  t o  each l amp i s  shown on Z1,101.
The i npu t  l e v e l  must  be  pl us  t o  l i g h t  t h e
i ndi c a t or .

The l amps do  n o t  r e qui r e  a n e x t e r na l
dr i v e r .  T h e r e f o r e ,  a ny  nor mal  s i gna l
l eve l  may be  us e d a s  a n i npu t  w i t hout
concern f o r  l oa di ng t h e  c i r c u i t
excessi ve l y .

Example:

Whi l e s t e ppi ng t hr ough a  pr ogr am,  i f
i ndi c a t i on i s  de s i r e d each t i m e  t h e
'accumul ator  e qua l  z e r o '  fl i p - fl o p  c om e s
on (KG221) ,  w i r e  CE i nd i c a t or  # 1  t o  t he
FP so t h a t  i t  i ndi c a t e s  t he  on c ondi t i on.
To accompl i sh t h i s ,  w i r e  B-A1E2B04 t o  B -
A1A3B13.
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Loca t i on o f  Ter mi na l s

Location of Terminak

116231 1

2 . 1 . 6 . 4  K e y b o a r d  Consol e

Di sk Unl ock  goes o f f  w i t h  a  c a r t r i dge  i n
pl ace a nd t he  heads l oa de d and a t  0 0 0 .

Di sk Ready i s  on  a s  s oon a s  4-48v power
comes up.  I n d i c a t e s  power  on a nd pr ocessor
r eady.

Run i s  on w i t h  t he  CPU i n  r un mode a nd
TEg s t a r t  k e y  pr essed.

P a r i t y  Check i s  on w i t h  t h e  r e c ogni t i on
of  a  pa r i t y  e r r or s  e i t h e r  ha l f w or d r e a d
out  o f  c or e  s t or a ge  i s  even a nd t he  p a r i t yi s  n o t  on.

Keyboard S e l e c t  i s  on when a  r e que s t  f o r
ke i bcar d i n t e r r u p t  has  be e n s e r v i c e d a nd
the keyboar d i s  r e a dy  t o  ope r a t e .

Forms Check i s  on i f  t h e  consol e  p r i n t e r
i s o u t  o f  pa pe r .

Numeric S h i f t  i s  on when t he  keyboar d i s
i n t he  numer i c  mode.  T h i s . i n d i c a t o r  i s
not  pr e s e nt  on machi nes w i t h  SCA i n s t a l l e d
or  s e r i a l  number s o f  11674 a nd up.

Al pha S h i f t  i s  on  when t h e  keyboar d i s
i n t he  a l pha  mode.  T h i s  i nd i c a t o r  i s  n o t
pr esent  on machi nes w i t h  SCA i ns t a l l e d
or  s e r i a l  numbers o f  11674 a nd up.

2. 2 C E  MAINTENANCE CARDS

Two SLT car ds  a r e  a v a i l a bl e  f o r  use  i n
mai nta i ni ng t h e  1130  system.

1. The  CE c a r d whi ch i s  i nc l ude d w i t h t h e
machine.

2. T h e  CE i nd i c a t o r  l a t c h  c a r d whi ch i s
opt i ona l ,  a nd must be  or der ed by  t heCE.
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2. 2 . 1  C E  CARD

A CE c a r d has been f ur ni s he d i n  l oc a t i on
A-B1F2.  T h e  c a r d c ont a i ns  s i x  c i r c u i t s
whi ch can be  used a s  mi nus ORs o r  pl us
ANDs. E a c h  c i r c u i t  may be  w i r e d,  b y  us i ng
jumpers,  a s  needed t o  a i d  i n  di a gnos i ng
problems o r  s e t t i ng  up m ul t i p l e  c ondi t i ons
f or  sync i ng a  scope.  T w o  o r  mor e c i r c u i t s
may be  w i r ed t oge t he r  t o  for m a  l a t c h ,
e t c .  f o r  di a gnos t i c  pur poses .

Example # 1 .

The CE de s i r e s  t o  sync  t he  os c i l l os c opeon B phase o f  T2  t i m e .

1. P l a c e  T2  t i m e  i n t o  one  l e g  on a  CE AND
c i r c u i t  by  j umper i ng B-A1D4B2 t o
A-B1F2D12.

2.  Condi t i on  t he  ot he r  l e g  on t h e  AND
c i r c u i t  w i t h  phase B by  j umper i ng
B-A1C4J10 t o  A-B1F2D13.

3. T h e  sync  out put  i s  t a k e n o f f  a t
A-B1F2D10 a s  a  mi nus pul s e .

Phase B —

INPUT

11001
T2 J j p - - - D 1 2r
_
0
1
3

u a

Wire to One Condition
To Set Read
Error Trigger 007

A-BIF2

-DC Reset Or
Any Manual Reset

Fi gur e  2
-
1 .  
C i r
c u i
t  
M o
n i
t o
r

A 1 2  & Phase B  Sync

— D I  3

121

Example # 2 .

I n some cases o f  h i ghl y  i n t e r m i t t e n t
f a i l ur e s ,  i t  i s  de s i r a bl e  t o  ha v e  a  c i r c u i t
t o m oni t or  c i r c u i t  c ondi t i ons  a t  t h e  t i m eof  t h e  f a i l u r e .

On l og i c  page  XR291,  t h e r e  a r e  s e v e r a l
l i ne s  t h a t  g i v e  a  r e a d e r r or .  I n  t h e
case o f  a n i n t e r m i t t e n t  f a i l u r e ,  w a t c hi ng
each l i n e  on a n os c i l l os c ope  w oul d be  a
tedi ous  j o b .

The CE may w i r e  a  c i r c u i t  m oni t or  t o
do t h i s  wa tchi ng f o r  hi m ( F i g u r e  2 - 1 ) .

When t h e  i n p u t  t o  t he  l a t c h  goe s
nega t i ve ,  t h e  l a t c h  t ur ns  on  a nd t h e
second OR bl oc k  i nv e r t s  t h e  mi nus  out put
from t he  AND bl oc k  f o r  a  p l us  i n p u t  t o
the  CE i nd i c a t or  l amp.  T h e  l a t c h  r emai ns
on u n t i l  t h e  r e s e t  key  i s  pr e s s e d.  W h e n
the  i nd i c a t or  comes on,  t h e  l i n e  g i v i ng
the r e a d e r r or  has been f ound.  T h e  r e s e t
l eg may be  w i r e d t o  a  pl us  v o l t a ge  l e v e l
so t h a t  t h e  l a t c h  c a nnot  be  t ur ne d  o f f
by t he  ope r a t or .  I n  t h i s  manner ,  a n  e r r or
c ondi t i on i s  i ndi c a t e d a s  l ong  a s  poweri s  n o t  t ur ne d o f f .

2 . 2 . 2  C E  I nd i c a t or  La t c h Ca r d

An op t i ona l  CE i nd i c a t o r  l a t c h  c a r d ( p a r t
5801358) i s  a v a i l a b l e  f r om  Mechani csbur g
as a  t r oubl e s hoot i ng a i d  f o r  SLT machi nes.
Thi r t y - t hr e e  i nc h j umper s ( p a r t  4203785)
w i t h SLT connector s  f o r  us e  w i t h  t h e  l a t c h
car d a nd r epl acement  l amp assembl y ( p a r t
5711078) a r e  a l s o a v a i l a b l e ,  a s  needed.

0

A-111F2

006 To Ind Lamp
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The CE l a t c h  i s  a  2 - 1 2  SLT c a r d whi ch
pl ugs i n t o  t h e  p i n  s i de  o f  t he  SLT boa r d.
I t  can be  pl ugge d i n t o  any  t w o v e r t i c a l l y
adj acent  l oc a t i ons  e x c e pt  edge c onne c t or s .
The c a r d i s  i nt e nde d o r  use  i n  s oc k e t
l oc a t i ons  w i t h  no di s c r e t e  w i r i ng:  however ,
w i t h c a r e ,  i t  can be  used i n  s oc k e t
l oc a t i ons  w i t h  no more t ha n one  d i s c r e t e
wi r e wr ap on any  p i n .  I f  t he  c a r d i s
l e f t  on t h e  SLT boar d f o r  ex tended l e ngt hs
of  t i m e ,  nor ma l  machi ne v i br a t i ons  may
cause i t  t o  wor k ou t  on t he  pi ns  a nd l os e
c ont a c t .

P l uggi ng t he  c a r d i n t o  t he  boa r d
pr ovi des  v ol t a ge s  ( + 3 ,  - 3 ,  +6 )  a n d  gr ound
onl y .  T h e  c a r d was des i gned f o r  use  w i t h
medium a nd hi gh speed SLT c i r c u i t s  whi ch
r e qui r e  + 3  v o l t s  on p i n  D03.

I D a n g e r

Sl ow-speed c i r c u i t s  have  +12  v o l t s  on
. pi n D03 .  I f  t he r e  i s  a ny  doubt ,  measur e
pi n D03 w i t h  a  v ol t m e t e r  o r  scope .

Caut i on
The c a r dm u s t  be  pl ugged i n  w i t h  t he
lamp on t o p  a nd t he  modul es on t h e
r i ght .  I f  t he  c a r d i s  pl ugge d i n
upsi de down o r  i n  t he  c a r d s i de  o f  t h e
boar d,  c i r c u i t  damage may r e s u l t .

The CE l a t c h  h i s  a n i ndi c a t or  bul b ,  a
r ese t  s w i t c h,  a  r e s e t  l i n e ,  p l u s  a nd mi nus
sync poi nt s  f o r  scope t r i gge r i ng ,  a nd t w o
5- l egged AND bl ocks  ORd t o  t u r n  on t h e
l a t c h.  I n p u t s  a r e  br ought  t o  t he  c a r d
by j umper s .

Note;  I f  onl y  one  i npu t  t o  a n AND bl oc k
i s  t o b e  us e d,  i t  must go t o  t h e  h i gh
impedance i npu t .  I f  two or  more i nput s
ar e us e d,  one  must go t o  t he  h i gh  i mpedance
i nput .  T h e s e  h i gh i mpedance i nput s  a r e
so des i gned t h a t  t he  CE l a t c h  i s  n o t  s e t
i f  t h e  i n p u t  i s  fl o a t i n g .

The CE l a t c h  can be  used i n  a  v a r i e t y  o f
ways.  S o m e  o f  them,  w i t h  exampl es,  a r e
l i s t e d  be l ow:

1. Ba by  S i t t e r  To fi n d  o u t  i f  s e v e r a l
i nput s  a r e  a l l  p l us  a t  t he  same t i m e
pl ug t h e  c a r d i n t o  t he  p i n  s i de  o f  t h e
SLT boa r d a nd j umper  t he  suspected
l i ne s  t o  one  o f  t h e  AND bl oc k s .  B e
sur e t h a t  one  o f  t h e  j umper s goes  t o
the  h i gh  i mpedance i nput .  I f  a l l  t h e
l i ne s  go  pl us  t oge t he r ,  t h e  l a t c h  w i l l
t ur n on a nd l i g h t  t he  i nd i c a t or .  R e s e t
t he  l a t c h  by  pr e s s i ng t h e  r e s e t  but t on
on t h e  c a r d.

2.  Me t e r  o r  Scope S ubs t i t ut e  A scope may
show a  l i n e  a t  o r  ne a r  gr ound l e v e l
whi ch may o r  may no t  be  fl o a t i n g .
Jumper t h e  l i n e  t o  t he  a ppr opr i a t e
hi gh i mpedance i nput .  I f  t he  l i n e  i s
floa t i ng ,  t h e  l a t c h  w i l l  n o t  s e t .  I f
the  l i n e  i s  n o t  fl o a t i n g ,
-
T g e  l a t c h
w i l l  s e t .
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F i g u r e  2 - 2 .  C E  I n d i c a t o r  L a t c h  C a r d

I 16240 I

3. One-Ti me P ul s e  De t e c t i on I f  a  l i n e
shoul d n o t  change dur i ng a  p a r t i c u l a r
sequence o f  e v e nt s ,  j umper  t h e  l i n e
t o t h e  a ppr opr i a t e  hi gh i mpedance
i nput .  F o r  exampl e,  i f  t he  l i n e  i s
pl us  a nd s houl d ne v e r  go mi nus,  j um pe r
i t  t o  t he  mi nus h i gh  i mpedance i npu t .
I f  t h e  l i n e  changed v a l ue  o r  ha d a
pul se  on i t ,  t h e  l a t c h  w i l l  t u r n  on.

,
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4.  Scope Sync P oi nt  The  necessar y  s i gna l
l i ne s  f o r  t he  s y nc i ng c ondi t i on  c a n
be j umper ed t o  one  o f  t he  AND bl oc k s .
Jumper a  r e s e t  s i gna l ,  s uc h a s  a  c l oc k
pul se ,  t o  t he  r e s e t  l i n e  on t h e  c a r d.
The l a t c h  w i l l  t he n t u r n  on w i t h  t h e
ANDing c ondi t i ons  a nd t u r n  o f f  unde r
c ont r ol  o f  t he  r e s e t  l i n e ,  f u r n i s h i ng
a s t a bl e  sync po i n t .  T h e  scope sync
l ead i s  pl ugge d i n t o  t h e  p l us  o r  mi nus
sync po i n t  on t he  l a t c h  c a r d.

5.  Tempor ar y F i x  Tur n t he  l a t c h  on and
r eset  as  de s c r i be d i n  i t e m  4 .  U s e
e i t he r  t he  pl us  o r  mi nus s y nc  out put
t o c ondi t i on c i r c u i t  r e qui r i ng t h e
temporary fi x .

•
2. 3  C O N S O L E  PRINTER AND KEYBOARD

The p r i n t e r  i s  mounted t o  a l l ow  a  9 0
degr ee r o t a t i on  f o r  access t o  t h e  base
of  t h e  p r i n t e r .  P r i n t e r  s i gna l  a nd power
cabl es c a n be  di sconnected by  t h e  CE f o r
pr obl em i s o l a t i on  and r epl acement .  T h e
pr i n t e r  i s  c a pa bl e  o f  OLSA ope r a t i on f o r
i ns t a l l a t i on  t e s t  out  a nd o f f  l i n e
mai ntenance when f e a s i b l e .  T h e  keyboar d
i s  mounted such t h a t  t i l t i n g  does  n o t
a f f e c t  c ont a c t s  o r  adj us tments .
The CE c a n di s c onne c t  t he  keyboar d s i gna l
cabl e  f o r  i s o l a t i on .

2. 4 DI SK STORAGE ( 1 1 3 1  Model s  2  a nd 3 ) .

The d i s k  s t or a ge  dr i v e  c a n be  t a k e n o f f
4 l i n e  by  di s c onne c t i ng t h e  s i gna l  c a bl e .  •

The CE swi tches  f unc t i on  on l y  when t h e
di sk  dr i v e  i s  o f f  l i n e .  O p e r a t i o n  o f  t h e
1131 CPU i s  n o t  a f f e c t e d when t h e  d i s k
dr i v e  i s  o f f  l i n e .  T h e  d i s k  s t or a ge
adapter  pr ov i des  modul o 4  c he c k i ng o f
w r i t e  a nd r e a d da t a .  T h e  access l o c a t i o n
must be  v e r i fi e d  b y  t he  pr ogr am.  T h e
di sk  s t or a ge  i s  ba s i c  t o  a l l  1130  Model s
2 a nd 3 .

2 . 4 . 1  C o n t r o l s

2 . 4 . 1 . 1  C E  Swi tches

The CE swi tches  l oc a t e d on t h e  back  o f
t he  dr i v e  a r e  i nopdr a t i v e  when t h e  machi ne
i s  on  l i n e .  W h e n  t he  s i gna l  c a bl e  i s
di sconnected,  t h e  dr i v e  i s  pl a c e d i n  r e a d
s e l e c t  mode o f  ope r a t i on a nd t h e  d i s k
stor age may be  c ont r ol l e d by  t h e  s w i t c he s .

0 1 0  Mil O u t  C o n t .

d d e i d
20 Mil i n  S i n g .

Head
Select

Step
Mode Direction Step

COI

Head S e l e c t :  T h i s  t ogg l e  s w i t c h a l l ow s
the  CE t o  s e l e c t  e i t he r  head a s  i n p u t  t o
the  r e a d c i r c u i t .

Func t i on:  P r o v i d e s  f o r  r emovi ng o r
I N T Y T E r a c  power  t o  t he  d i s k  dr i v e  u n i t .

2 . 4 . 1 . 2  D i s k  O n/ O f f

Step Cont r ol :  T h i s  s w i t c h i s  o f  t h e
momentary c ont a c t  t y pe  when moved i n  t h e
s i ngl e  d i r e c t i on .  T h e  c a r r i a ge  makes one
step each t i m e  t he  s w i t c h i s  ope r a t e d i n
the s i ng l e  d i r e c t i on .

The s t e p c ont r o l  s w i t c h l oc k s  t h e
car r i age  i n t o  a  c ont i nuous  s t e ppi ng mode
when ope r a t e d a nd causes t h e  c a r r i a ge  t o
step c ont i nuous l y  a t  a  1 5  me r a t e .  T h i s
ope r a t i on i s  pa r t i c u l a r l y  us e f u l  when
per for mi ng adj us tments  on t h e  t w o access
c ont r ol  SLT c a r ds .

Steppi ng Mode: T h i s  s w i t c h c ont r o l s  t h e
number o f  t r a c k s  moved f o r  each a c t ua t or
s tep.  W h e n  i n  t he  1 0  m i l  p os i t i on ,  e a c h
step o f  t he  c a r r i a ge  moves t h e  heads  one
t r ack  pos i t i on .  W h e n  i n  t he  2 0  m i l
pos i t i on,  e a c h s t e p moves t h e  heads  t w o
t r ack  pos i t i ons .

Di r e c t i on:  T h i s  t oggl e  s w i t c h a l l ow s  t h e
CE t o  s e l e c t  t h e  d i r e c t i on  o f  c a r r i a ge
movement when s t e ppi ng.  S e l e c t  f or w a r d
when mot i on towar d t he  s pi ndl e  i s  de s i r e d,
and r e v e r s e  when t he  oppos i t e  d i r e c t i o n
i s  de s i r e d.

More de t a i l s  on t he  di a gnos t i c
pr ocedur es f o r  t he  di s k  s t or a ge  may be
found i n  t h e  I BM FEMM S i ngl e  Di s k  S t or a ge
( S e r i a l  0 0 0 0 0 - 3 9 9 9 9 ) .
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Oper at i on:
I .  Cont r o l s  t h e  dr i v e  motor .
2. P r ov i de s ,  i n d i r e c t l y ,  t h e  head l oa d

and unl oa d f a c i l i t y .

a

2-10 (
9
)
6 7
)

2 . 4 . 2  I n d i c a t o r s

The i ndi c a t or s  f o r  t he  di s k  s t or a ge  d r i v e
ar e l oc a t e d on t he  keyboar d consol e  ( r e f e r
t o  par agr aph 2 . 1 . 6 . 4 ) .

(4,

•fc
-
Y
,
•
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SECTION 2 .  FEATURES

2. 5 1 4 4 2  CARD READ PUNCH, MODELS 5 ,
6, a nd  7

Al l  ope r a t i ona l  checks on t he  1442  must
be per for med on- l i ne .  P u n c h  a nd r e a d
e r r or  checki ng i s  per for med i n  t h e  a da pt e r .
The DSW pr ov i des  e r r or  i nd i c a t i on  t o  t he
program and l i gh t s  on t he  1442  pr ov i de
i ndi c a t i on t o  t he  ope r a t or .  D a t a  r e a d
or  punch e r r or s  dr op r eady  on t h e  1442
but  do no t  s t op t he  system e x c e pt  by
program c ont r ol .  A n y  e r r or  s t ops  t h e
1442 ope r a t i on and s i gna l s  t h e  pr ogr amby t h e  DSW. •

2 . 5 . 1  C o n t r o l s

Thi s s e c t i on descr i bes  t h e  sw i tches  on
the 1442  a nd t h e i r  f unc t i ons .

2 . 5 . 1 . 1  C E  Swi tch

The CE s w i t c h c ont r ol s  t h e  a c  power  t o
the 1442  s o t h a t  mechani cal  adj us t m ent
may be  made w hi l e  t he  system power  i s  up.

2 . 5 . 1 . 2  S t a r t  Key

To r un i n :

1.  Tur n  power  s w i t c h on.
-2.  Check t h a t  t he  c a r d pa t h  i s  empty .
3. P l a c e  car ds  i n  t he  hopper .
4. P r e s s  t h e  s t a r t  key  t o  f e e d one  c a r d.
5. The  r e a dy  l i g h t  comes on.  T o  r e s t or e

the machi ne t o  r eady  s t a t us  a f t e r
manual  s t op,  pr e s s  t h e  s t a r t  k e y .

2 . 5 . 1 . 3  S t o p  Key

Removes t h e  machi ne f r om r e a dy  s t a t us .

2 . 5 . 1 . 4  N o n - P r o c e s s  Runout  Key

Thi s  k e y  causes ca r ds  t o  be  e j e c t e d f r om
the c a r d pa t h w i t hout  be i ng pr ocessed.
The k e y  i s  i ne f f e c t i v e  unl e s s  t h e  r e a de r
punch i s  r emoved f r om r eady  s t a t us  a nd
the hopper  i s  empty.

2 . 5 . 2  I n d i c a t o r s

The f o l l ow i ng i s  a  de s c r i pt i on o f  t h e
i ndi c a t or s  on t he  1442 .

2 . 5 . 2 . 1  P o w e r  On L i ght

I ndi c a t e s  t h a t  t he  a c  and dc  power  i s
appl i ed t o  t he  r e a de r  punch c o n t r o lc i r c ui t s .

2 . 5 . 2 . 2  R e a d y  L i ght

I ndi c a t e s  t h a t  t he  r e a de r  punch
to a c c e pt  i ns t r uc t i ons  f r om t h e
uni t .  T h e  f o l l ow i ng c ondi t i ons
r equi r ed.

1. Power  must be  on.
2. Ca r ds  a r e  r e gi s t e r e d a t  t h e  r e a d

s t a t i on.
3. Ca r ds  a r e  i n  t he  hopper .
4. S t a c k e r  i s  n o t  f u l l .
5. Che c k  l i g h t  i s  o f f  ( n o  c a r d j a m  o r

feed f a i l u r e  c ondi t i ons ) .
6. C h i p  box  i s  n o t  f u l l  o r  r emoved.

2 . 5 . 2 . 3  C h e c k  L i ght

I ndi c a t e s  t h a t  one  o f  t he  f o l l ow i ng e r r o r
c ondi t i ons  di s pl a y e d on t he  ba c k l i ght e d
panel  ha s  occur r ed.  A n y  one  o f  t he s e
removes t h e  1442 f r om  t he  r e a dy  s t a t u s .

1. Hoppe r  -  I ndi c a t e s  t h a t  a  c a r d f a i l e d
to f e e d f r om t he  hopper .

2. Re a d S t a t i on  -  I ndi c a t e s  a  r e a d s t a t i o n
jam o r  a  de f e c t i v e  phot ot r a ns i s t or  o r
lamp.

3. P unc h S t a t i on  -  I ndi c a t e s  a  j am a t  t h e
punch s t a t i o n .

4. Tr a ns por t  -  I ndi c a t e s  a  j am i n  t h e
stacker  t r a ns por t  a r ea .

5. Fe e d Cl ut c h -  I ndi c a t e s  t h a t  t h e  c l u t c h
f a i l e d t o  l a t c h  up t hus  c a us i ng a n
ex t r a  f e e d c y c l e  t o  be  t a k e n.

6. Re a d Re gi s t r a t i on -  I ndi c a t e s  t h e  fi r s t
two r e a di ngs  o f  each c a r d ho l e  wer e
not  e qua l  dur i ng t h e  r e a d c y c l e .

7. P unc h -  I ndi c a t e s  t h a t  t he  punc h e c ho
data  d i d  n o t  e qua l  t h e  punch da t a .

The check l i g h t ,  a l ong w i t h  t h e
cor r espondi ng e r r or  c ondi t i on,  i s  t u r n e d
o f f  by  t h e  f o l l ow i ng a c t i on:

1. Remove jammed ca r ds ,  i f  a ny ,  f r om  t h e
car d pa t h w i t h t he  CE s w i t c h t ur ne d
of

2. Mi s pos i t i one d c a r d,  o r  r e a d,  o r  punch
e r r or  -  r un o u t  car ds  w i t h  NPRO k e y .

i s  pr e pa r e d
pr ocess i ng
ar e

2 . 5 . 2 . 4  C h i p  Box L i g h t

I ndi c a t e s  t h a t  t he  punch c hi p  box  i s  f u l l
or  has  been r emoved.
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2. 6 1 1 3 2  PRINTER

Al l  ope r a t i ona l  checks on t he  1132  must
be per for med on- l i ne .  E r r o r  check i ng i s
done i n  t h e  a t tachment  c i r c u i t s .  E r r o r
i ndi c a t i on i s  pr ov i de d t o  t he  pr ogr am by
the DSW, a nd t o  t h e  ope r a t or  by  l i g h t son t he  1132 .

2 . 6 . 1  C o n t r o l s

The manual  c ont r ol s  pr ov i de  manual
ope r a t i on o f  some p r i n t e r  f unc t i ons  whi ch
ar e i nde pe nde nt  o f  t he  pr ogr am.  T h e
i ndi c a t or s  pr ov i de  v i s ua l  i nd i c a t i on  o f
pr i nt e r  f unc t i ons .

2 . 6 . 1 . 1  P o w e r  On/ Of f

Thi s s w i t c h c ont r ol s  power  t o  t he  mai n
pr i n t e r  dr i v e  motor  and t o  t he  4 8  v o l t
magnet s uppl y .

2 . 6 . 1 . 2  S t a r t  Key

I n i t i a t e s  t h e  p r i n t e r  r eady  s t a t us .

2 . 6 . 1 . 3  S t o p  Key
.Takes t h e  p r i n t e r  ou t  o f  r e a dy  s t a t us  a t
the  c om pl e t i on o f  t h e  c ur r e nt  pr ogr am
step.

2 . 6 . 1 . 4

2 . 6 . 1 . 7  C E  Swi tch

2
-
1
2  
(
9
/
6
7
)

Car r i age Space Key

Pr essi ng o f  t h e  k e y  s i ngl e  spaces t h e
pr i n t e r  pa pe r  c a r r i a ge .  T h i s  k e y  f unc t i ons
onl y  when t h e  p r i n t e r  i s  i n  n o t  r e a dys t a t us .

2 . 6 . 1 . 5  C a r r i a g e  Res tor e  Key

Restor es t h e  pa pe r  c a r r i a ge  t o  t he  hol e
i n c ha nne l  # 1 .  T h i s  k e y  f unc t i ons  on l y
when t h e  p r i n t e r  i s  i n  no t  r e a dy  s t a t us .

2 . 6 . 1 . 6  C a r r i a g e  S t op Key

Stops t h e  c a r r i a ge  i mmedi ate l y  a nd t a k e s
the  p r i n t e r  o u t  o f  r eady  s t a t us  on
compl et i on o f  t h e  c ur r e nt  pr ogr am s t e p.

Cont r ol s  a c  power  t o  t he  mai n p r i n t e r
dr i ve  motor  a nd t o  t he  4 8  v o l t  magnet
suppl y.

2 . 6 . 2  I ndi c a t or s

2 . 6 . 2 . 1  P o w e r  On

The l i g h t  on i ndi c a t e s  t h a t  t he  motor  i s
on a nd t he  4 8  v o l t s  power  i s  up.

2 . 6 . 2 . 2  R e a d y

Li ght  comes on w i t h  power  on,  f or m s  i n
pl ace,  a nd s t a r t  k e y  pr essed.

2 . 6 . 2 . 3  F o r m  Check

I ndi c a t e s  ne e d f o r  more paper  for ms on
the p r i n t e r .

2 . 6 . 2 . 4  P r i n t  Scan Check

Set when p r i n t e r  c y c l e  s t e a l  c y c l e s  a r e
taken be f or e  t he  pr ogr am has c om pl e t e l yset up t h e  p r i n t  scan fi e l d .

2. 7 1 6 2 7  PLOTTER

2. 7. 1 C o n t r o l s

The p l o t t e r  c ont r ol s  pr ov i de  manual
oper a t i on o f  p l o t t e r  f unc t i ons
i ndependent l y  o f  pr ogr ammi ng.  T h e  p l o t t e r
cont r ol s  a r e  mounted on f r o n t  pa ne l  o fthe 1627 .

2 . 7 . 1 . 1  P o w e r  O n/ O f f

The power  o n / o f f  s w i t c h connects  1 1 5  v o l t s
ac f r om  t he  PS c onne c t or  on t he  r e a r  o f
the r e c or de r  t o  t h e  c ool i ng f a n  a nd t h e
power s uppl y  t r a ns f or m e r .  A  neon
i ndi c a t or ,  l oc a t e d  d i r e c t l y  bel ow t he
swi tch,  i s  l i g h t e d  whenever  t he  s w i t c hi s on.

2 . 7 . 1 . 2 ,  C a r r i a g e  Fa s t  Run

The c a r r i a ge  f a s t  r un s w i t c h a l l ows  t h e
pen c a r r i a ge  t o  be  s tepped r a p i d l y  t o  t he
l e f t  o r  r i g h t  a t  t he  r a t e  o f  120  s t e ps
per  second.  T h e  s w i t c h may be  used t o
move t h e  c a r r i a ge  t o  any  de s i r e d a r e a  o f
the gr a ph,  o r  f o r  ope r a t i ona l  checkout
of  t he  c a r r i a ge  c ont r o l  c i r c u i t s  a nd t h e
car r i age s t e p motor .

”,„
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2 . 7 . 1 . 3  C a r r i a g e  S i ngl e  S t e p

The c a r r i a ge  s i ngl e  s t e p s w i t c h a l l ow s
the pen c a r r i a ge  t o  be  moved i n  s i ngl e
step ( 1 / 1 0 0 " )  i nc r e m e nt s  e i t h e r  t o  t h e
l e f t  o r  r i g h t .  T h i s  c ont r o l ,  i n
combi nati on w i t h t he  dr um s i ng l e  s t e p
c ont r ol ,  pe r m i t s  t h e  ope r a t or  t o  a c c ur a t e l y
a l i gn t he  c a r r i a ge  on a  p o i n t  o r  fi x e d
coor di nate  on t he  gr aph.

2 . 7 . 1 . 4  C h a r t  Dr i v e  O n/ O f f

The c ha r t  dr i v e  o n / o f f  s w i t c h a l l ow s  t h e
oper a tor  t o  di s a bl e  t he  f r o n t  a nd r e a r
char t  t akeup motor s.  T h i s  pe r m i t s  t h e
use o f  s i ngl e  shee ts  o f  gr aph pa pe r  i n
pl ace o f  t he  pa pe r  r o l l s .

2 . 7 . 1 . 5  P e n  Up/Down

The up/ down s w i t c h pr ov i des  a  means o f
manual l y r a i s i ng  a nd l ow e r i ng t h e  pe n
from t he  s ur f a c e  o f  t he  dr um.

When t he  r e c or de r  i s  fi r s t  t u r n e d  on,
or  i f  t h e  pen i s  r emoved a nd r e pl a c e d
when t he  pe n i s  i n  t h e  up pos i t i on ,  t h e
pen can r emai n down.  W h e n  t h i s  oc c ur s ,
t ur n t h e  s w i t c h fi r s t  t o  t he  down pos i t i on ,
then t o  t he  up pos i t i on .

2 . 7 . 1 . 6  D r u m  Fa s t  Run

The dr um f a s t  r un s w i t c h a l l ow s  t h e  dr um
t o be  s tepped r a pi d l y  up o r  down a t  t he

* r a t e  o f  120  s t e ps  pe r  second.  T h e  s w i t c h '
i s  us e d i n  t he  same manner  a s  t h e  c a r r i a ge
f a s t  r un c ont r o l  t o  move t he  pe n t o  a ny
desi r ed a r e a  o f  t he  gr a ph,  o r  f o r
ope r a t i ona l  checkout  o f  t h e  dr um c ont r o l
c i r c ui t s  a nd t he  drum s t e p motor .

2 . 7 . 1 . 7  D r u m  S i ngl e  S t e p

The dr um s i ngl e  s t e p s w i t c h a l l ow s  t h e
drum t o  be  moved i n  s i ng l e  s t e p ( 1 / 1 0 0 " )
i ncr ements e i t h e r  up o r  down.  T h i s
c ont r ol ,  i n  combi nat i on w i t h  t h e  c a r r i a ge
s i ngl e  s t e p c ont r o l ,  pe r m i t s  t h e  ope r a t or
t o a c c ur a t e l y  a l i gn  t he  pe n on a  p o i n t
or  fi x e d  c oor di na t e  on t he  gr a ph.

• 2 . 7 . 1 . 8  C a r r i a g e  Sca l e  Fa c t or  Adj ustment
(model 2  Onl y )

A c a r r i a ge  t r a v e l  s c a l e  f a c t o r  adj us tment
i s  pr ov i de d f o r  t he  pur pose o f  v a r y i ng
the  c a r r i a ge  t r a v e l  t o  compensate f o r
s t r e t c h o r  shr i nkage  i n  t h e  gr a ph pa pe r .

2 . 7 . 2  I n d i c a t o r s

Ther e a r e  no i ndi c a t or s  f o r  t h e  1 6 2 7
P l ot t e r .

2. 8 1 1 3 4  PAPER TAPE READER

Oper a t i ona l  checks must be  pe r f or m e d on -l i ne .

2. 9 1 0 5 5  PAPER TAPE PUNCH

2. 9. 1  C o n t r o l s

Thi s  s e c t i on  descr i bes  t h e  c ont r o l s  f o r
the 1055  Paper  Tape Punch.

2 . 9 . 1 . 1  F e e d  Key

Pr essi ng t h e  f e e d  key  ener gi z es  t h e  punch
c l ut c h a nd t h e  B,  8 ,  4 ,  2 ,  1  i n t e r p o s e r
magnets t o  punch successi ve i d l e  o r  f e e d
char acter s .

2 . 9 . 1 . 2  D e l e t e  Key

Pr essi ng t h e  de l e t e  key  e ne r gi z e s  t h e
punch c l u t c h  and a l l  i nt e r pos e r  magnets
(except channe l  8 )  t o  punch a  d e l e t e

char ac ter .

2 . 9 . 2  I n d i c a t o r s

Ther e a r e  no i ndi c a t or s  f o r  t h e  1 0 5 5  PaperTape Punch.

2. 10 S TO RAG E  ACCESS CHANNEL

Ther e a r e  no sw i tches ,  i nd i c a t o r s ,  o r
cont r ol s  a s s oc i a t e d w i t h SAC.

2.11 SYNCHRONOUi  COMMUNICATIONS ADAPTER •

2 . 11. 1  Cont r o l s

Thi s  s e c t i on  descr i bes  t he  c ont r o l s  f o r
the  Synchr onous Communi cati ons Ada pt e r(SCA).

2 . 11 . 1 . 1  S T R / B S C  Swi tch

Thi s t ogg l e  s w i t c h i n  t he  STR p o s i t i o n
pl aces t h e  a da pt e r  i n  t he  STR mode o f
ope r a t i on.  I n  t he  NEC pos i t i on  t h e  a da pt e r .
oper ates i n  t h e  bi na r y  mode.
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2 . 1 1 . 1 . 2  S p e e d  S e l e c t i on Swi tch

Thi s r o t a r y  s w i t c h i s  s e t  t o  e s t a bl i s h
the number  o f  b i t s  pe r  second whi ch may
be t r a ns m i t t e d o r  r e c e i v e d,  a s  de te r mi ned
by t h e  da t a  s e t ,  a nd t he  t y pe  o f  r emote
te r mi na l  w i t h  whi ch communi cati on i s
t a k i ng pl a c e .  T h i s  s w i t c h a l s o  has  a
s i ngl e - pul s e  pos i t i on f o r  CE us e .

2 . 1 1 . 1 . 3  S i n g l e  Cyc l e  Pushbut ton

Thi s  pus hbut t on s w i t c h i s  used by  t h e  CE
t o a i d  i n  m a i nt a i ni ng t he  a da pt e r .  W i t h
the  s pe e d s e l e c t i on s w i t c h i n  a  pos i t i on
ot he r  t ha n s i ngl e  pul s e ,  pr e s s i ng t h e
pushbut ton s t a r t s  a  c y c l e  o f  one  b i t
dur a t i on.  W i t h  t he  speed s e l e c t i on s w i t c h
i n t h e  s i ng l e  pul s e  pos i t i on ,  pr e s s i ng
the  pus hbut t on s t e ps  t h e  SCA c l oc k s  one
pos i t i on.  T h e  pus hbut t on must  be  pr essed
a t o t a l  o f  32  t i mes  t o  s t e p t hr ough one
b i t  t i m e  i n  t h e  s i ngl e  pul s e  mode.

2 . 1 1 . 1 . 4  C E  Mode Swi tch

Thi s  s w i t c h i s  us e d by  t h e  CE i n
ma i nta i ni ng t h e  a da pt e r .  T h i s  s w i t c h
must be  t ur ne d o f f  f o r  nor mal  a da pt e r
ope r a t i ons .  T h e  CE mode s w i t c h must  be
on t o  a l l ow  t he  s i ng l e  c y c l e  pus hbut t on
and t h e  space/ mar k s w i t c h t o  f unc t i on .

2 . 1 1 . 1 . 5  S p a c e / M a r k  Swi tch

Thi s  swi tch i s  e f f e c t i v e  onl y  when t h e
CE mode s w i t c h i s  on.  I t  deter mi nes t h e
l e v e l  o f  t h e  i ncomi ng da t a  l i n e ,  s i m ul a t i ng
a 1 b e i n g  r e c e i v e d when s e t  t o  t he  mar k
pos i t i on a nd a  0  when s e t  t o  t he  space
pos i t i on.

2 . 11 . 2  I nd i c a t or s

The i ndi c a t or s  f o r  t he  SCA a r e  on t h e
Consol e I nd i c a t o r  Pane l  ( r e f e r  t o  par agr aph2 . 1 . 6 . 2 ) .

2. 12 2 5 0 1  CARD READER

The 2501 Ca r d Reader  i s  used on t h e  1131
Models 2  a nd 3 .  O p e r a t i o n a l  checks must
be per for med on- l i ne .  R e a d  e r r or  check i ng
i s
:  
-
p
e
r
f
o
r
m
e
d  
i
n  
t
h
e  
a
d
a
p
t
e
r
.  
T
h
e  
D
S
W

prOVides e r r o r  i nd i c a t i on  t o  t he  pr ogr am,
and l i g h t s  on t he  2501 pr ov i de  i nd i c a t i on
t o t h e  ope r a t or .  D a t a  r e a d e r r or s  dr op
r eady on t h e  2501 b u t  do no t  s t op t he
system e x c e pt  by  pr ogr am c ont r o l .  A n y
er r or  s t ops  t h e  2501 ope r a t i on a nd s i gna l s
t he  pr ogr am by  t he  DSW. T h e  2501 r e qui r e s
the 208  vac  60  Hz  Fe a t ur e  on 1131 Mode l s
2A and 28 .

2 -14  ( 9 / 6 7 )

2. 12. 1 Cont r o l s

Thi s  s e c t i on descr i bes  t h e  swi tches  on
the 2501 and th e i r  func tions  i n  2501
oper a t i ons .  -

2 . 12 . 1 . 1  N o r m a l  On/CE Mode O f f  S w i t c h

The nor mal  on/ CE mode o f f  sw i t ch,  o n  t h e
power s uppl y  c ov e r ,  must  be  i n  t h e  nor m a l
on p o s i t i o n  w hi l e  t h e  2501 i s  ope r a t i ng
wi th t he  system.  W h e n  t he  s w i t c h i s  s e t
on CE MODE OFF,  t h e  a c  v ol t a ge  i s
di sconnected f r om t he :

1. Dr i v e  motor .
2. DC power  s uppl y  ( + 2 . 5  a nd +24 v o l t s ) .
3. P r ocess  m e t e r .

2 . 1 2 . 1 . 2  S t a r t  Key

To r un i n :

1. T u r n  power  s w i t c h on.
2. Che c k  t h a t  t h e  c a r d pa t h i s  empty.
3. P l a c e  c a r ds  i n  t he  hopper .
4. P r e s s  t h e  s t a r t  k e y  t o  f e e d one  c a r d.
5. The  r e a dy  l i g h t  comes on.

To r e s t or e  t h e  machi ne t o  r eady  s t a t us
a f t e r  manual  s t op ,  pr e s s  t h e  s t a r t  k e y .

2 . 1 2 . 1 . 3  S t o p  Key

Removes t h e  machi ne f r om  r eady s t a t us .

2 . 1 2 . 1 . 4  N o n - P r o c e s s  Runout  Key

Thi s k e y  causes c a r ds  t o  be  e j e c t e d f r om
the c a r d pa t h  w i t hout  be i ng pr ocessed.
The k e y  i s  i n e f f e c t i v e  unl ess  t h e  r e a de r
punch i s  r emoved f r om r eady  s t a t us  a nd
the hopper  i s  empty .

2 . 1 2 . 1 . 5  L a m p  Te s t  Swi tch

The l amp t e s t  s w i t c h,  o n  t he  CPU c ons ol e ,
a c t i v a t e s  a l l  o f  t he  2501  ope r a t or  pa ne l
lamp dr i v e r s .  B u r n e d  ou t  l amps a r e  e a s i l y
l ocated by  us i ng t h i s  s w i t c h.

2 . 12 . 2  I nd i c a t or s

Thi s s e c t i on descr i bes  t h e  i ndi c a t or s  o nthe 2501 .

2 . 12 . 2 . 1  P o w e r  On L i gh t

I ndi ca t es  t h a t  t h e  a c  a nd dc  power  i s
appl i ed t o  t he  r e a de r  punch c ont r o l
c i r c ui t s .
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2 . 1 2 . 2 . 2  R e a d y  L i ght

Thi s  l i g h t  i ndi c a t e s  t h a t  t h e  2501  i s
r eady t o  a c c e pt  i ns t r uc t i ons  f r om  t he
CPU. T h e  f ol l ow i ng c ondi t i ons  must  be
s a t i s fie d  f o r  t he  r e a dy  l i g h t  t o  be  on:

1.  Power  on.
2.  Ca r ds  i n  hopper ,  e x c e pt  dur i ng l a s t

car d sequences.
3.  Ca r d i n  pr e r ead s t a t i on ,  e x c e pt  dur i ng

l a s t  c a r d sequences.
4. N e i t h e r  o f  t he  f o l l ow i ng e r r o r

condi t i ons  on:
a.  F e e d  Check.
b.  A t t e n t i o n .

5.  Machi ne  no t  s topped w i t h  s t op  k e y .

2 . 1 2 . 2 . 3  ' F e e d  Check L i g h t

Thi s  l i g h t  i s  t ur ne d on when a  c a r d i s
mi sposi t i oned i n  t he  c a r d pa t h  o r  when
c e r t a i n equi pment  m a l f unc t i ons  oc c ur .
When t ur ne d on by  a  m i s pos i t i one d c a r d,
the  f e e d  check l i g h t  can be  t ur ne d o f f
w i t h t he  f o l l ow i ng pr ocedur e :

1.  Empty  t he  hopper .
2.  Ra i s e  t h e  machi ne c ov e r .
3.  C l e a r  t he  c a r d pa t h o f  a l l  c a r ds .
4.  Cl os e  t he  machi ne c ov e r .
5. P r e s s  t h e  nonpr ocess r unout  k e y .

The f e e d  check l i g h t  t ur ns  o f f  t h e  r e a dyl i g h t .

2 . 1 2 . 2 . 4  R e a d  Check L i gh t

Thi s  l i g h t  i ndi c a t e s  t h a t  a  c a r d i s
s u f fi c i e n t l y  m i s pos i t i one d t o  i m pa i r
r eadi ng.  T h e  l i g h t  i s  t ur ne d o f f  by
pr ess i ng t h e  NPRO key .

2 . 1 2 . 2 . 5  A t t e n t i o n  L i g h t

Thi s  l i g h t  i ndi c a t e s  a n ope n c ov e r  o r  a
f u l l  s t a c k e r .  T h e  l i g h t  i s  r e s e t  by
c or r e c t i ng t h e  c ondi t i on.  T h e  a t t e n t i o n
l i g h t  t ur ns  o f f  t he  r eady  l i g h t .

2. 13 1 2 3 1  OPTI CAL MARX PAGE READER

The 1231 O pt i c a l  Mar k Page Reader  i s
a t tached t o  t he  1131 Mode l s  2  a nd 3 .
Oper a t i ona l  checks a r e  per for med w i t h  t h e
1231 o n - l i n e .  E r r o r  check i ng i s  per for med
i n t h e  a da pt e r  c i r c u i t s .  E r r o r  i nd i c a t i on
i s  pr ov i de d t o  t he  pr ogr am by  t h e  DSW,
and t o  t he  ope r a t or  by  l i g h t s  on t h e  1 2 3 1 .
The 1231 r e qui r e s  t h e  208  v a c  6 0  Hz  Fe a t ur e
on 1131 Mode l s  2 A and 2B.

2 . 13 . 1  Cont r ol s

The c ont r ol s  on t he  1231 pr ov i de  manual
ope r a t i on o f  some 1231 f unc t i ons  w hi c h
ar e i nde pe nde nt  o f  t he  pr ogr am.

2 . 13 . 1 . 1  S t a r t  Key

A depr ess i on o f  t he  s t a r t  key  f e e ds  t h e
fi r s t  d a t a  s he e t  and e s t a bl i s he s  c ont i nuous
r unni ng c ondi t i ons  w i t h  t w o e x c e pt i ons :

(1) I f  t he  f e e d  mode s w i t c h on t h e  1 2 3 1
i s s e t  t o  c ont i nuous ,  t h e  f e e d  c i r c u i t s
are i n t e r l oc k e d w i t h t he  pr ogr am o f  t h e
pr ocessi ng system a nd w i l l  n o t  f e e d  t h e
fi r s t  s h e e t  u n t i l  t h e  pr ocess i ng system
i s pl a c e d i n  a n ope r a t i ng s t a t us ,  a n d  ( 2 )
i f  t h e  r e a de r  i s  i n  a  l oa d pr ogr am c y c l e ,
the pr ogr am c ont r o l  s he e t  f e e ds  a nd t h e
c ont r ol  b i t s  a r e  s t or e d.

2 . 1 3 . 1 . 2  S t o p  Key

A depr ess i on o f  t he  s t op key  h a l t s  document
feedi ng a nd l ower s  t h e  hopper  p l a t e  t o
f a c i l i t a t e  t h e  l oa di ng o f  more da t a  s he e t s .

2 . 1 3 . 1 . 3  R e s e t  Key

A depr ess i on o f  t he  r e s e t  key  r a i s e s  t h e
hopper  t o  t h e  f e e d pos i t i on a nd r e s e t s
the e l e c t r on i c  c i r c u i t r y .  C h e c k  o r  e r r o r
c ondi t i ons  s houl d be  c or r e c t e d be f or e
pr essi ng t h e  r e s e t  k e y .

2 . 1 3 . 1 . 4  P r o g r a m  Load Key

A depr ess i on o f  t he  pr ogr am l oa d k e y •
c l ear s  t h e  de l a y  l i n e  s t or a ge  o f  pr e v i ous l y
stor ed da t a ,  a nd c ondi t i ons  t h e  machi ne
f or  pr ogr am l oa di ng.  T h i s  k e y  i s  l i g h t e d
dur i ng t h e  pr ogr am l oa d c y c l e .

2 . 1 3 . 1 . 5  M a s t e r  Mar k Swi tch

The master  mar k s w i t c h i s  a c t i v e  o n l y  on
machines e qui ppe d w i t h t he  master  mar k
spec i a l  f e a t ur e .  T h i s  s w i t c h c ont r o l s
the c a pa b i l i t y  o f  t he  op t i c a l  mar k pa ge
r eader  t o  r e c ogni z e  a  master  mar k on  t h e
r i ght  edge  o f  t he  da t a  s he e t .  W h e n  t h i s
swi tch i s  on,  t h e  r e c ogni t i on o f  a  master
mark causes t h e  da t a  i n  t he  fi r s t  t e n
pos i t i ons  o f  s t or a ge  t o  be  c l e a r e d a nd
new master -mar k da t a  t o  be  a c c e pt e d.
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2 . 1 3 . 1 . 6  F e e d  Mode Swi tch

The f e e d  mode s w i t c h has  t w o s e t t i ngs :
cont i nuous a nd on-demand.  W h e n  t h e  s w i t c h
i s  s e t  t o  CONTINUOUS, documents f e e d
c ont i nuous l y .  T h i s  s e t t i ng  r e qui r e s  t h e
pr ocess i ng u n i t  pr ogr am t o  gi v e  a  r e a d
i ns t r uc t i on w i t h i n  150ms a f t e r  b u f f e r
f u l l  i n  t h e  1231 .  B u f f e r  f u l l  c a n oc c ur
as f r e que nt l y  as  once  ever y  1585 ms.
When t h e  s w i t c h i s  s e t  t o  O N
-
D E M A N D ,
feedi ng i s  c ont r ol l e d f r om t he  system
program.  T h e  ne x t  document w i l l  n o t  f e e d
u n t i l  t h e  c ont e nt s  o f  t he  de l a y  l i n e  ( f r om
the  pr e v i ous  document) i s  t r a ns f e r r e d t o
the  computer .

2 . 1 3 . 1 . 7  C h e c k  Length Swi tch

Thr ee c he c k - l e ngt h swi tches a r e  l oc a t e d
on t h e  ope r a t or ' s  pa ne l ,  one  f o r  each o f
thr ee  s e t s  o f  swi tches a s s oc i a t e d w i t h
fi e l d s .  T h e s e  swi tches have  t w o s e t t i ngs :
segment a nd wor d.  T h e  s e t t i ng  de fine s
the  l e ngt h  o f  t he  i t e m  as  i t  w i l l  be
checked f o r  each fi e l d .  T h e  segment
s e t t i ng w i l l  check t he  fi v e  p o s i t i o n s  o f
a segment;  t h e  wor d s e t t i ng  w i l l  check
a l l  t e n  pos i t i ons  o f  a  wor d.

2 . 1 3 . 1 . 8  S e l e c t  Condi t i on Swi tches

Each o f  t h e  t hr e e  s e l e c t  swi tches  ha s
f our  s e t t i ngs :  o f f ,  no  mar k,  m ul t i - m a r k ,
and ot he r - t ha n- one .  E a c h  s w i t c h i s
assoc i a ted w i t h  a  c he c k - l e ngt h s w i t c h a nd
one o f  t h e  t hr e e  fi e l d s .  T h e  s e t t i ngs
r epr esent  t h e  c ondi t i ons  i n  a  gi v e n fi e l d
under  whi ch a  document w i l l  be  d i r e c t e d
t o t he  s e l e c t  s t a c k e r .

2 . 1 3 . 1 . 9  R e a d  Mode Swi tches

Swi tches f o r  Mar k Di s c r i m i na t i on:  The s e
thr ee  s w i t c he s ,  e a c h assoc i a t ed w i t h  a
se t  o f  fie l d- c he c k i ng s w i t c he s ,  de t e r m i ne
the  c ondi t i ons  o f  mark di s c r i m i na t i on.
Each r e a d mode s w i t c h has f o u r  s e t t i ngs :
s i ngl e  r esponse ,  m ul t i p l e  r esponse,  s i n g l e
r esponse-se l ec t  unc e r t a i nt i e s ,  a nd m ul t i p l e
r esponse -se l ec t  unc e r t a i nt i e s .  S e e  Mar k
Recogni t i on a nd Di s c r i m i na t i on i n  t h i s
publ i c a t i on f o r  a  de t a i l e d  de s c r i pt i on
of  e a c h s w i t c h s e t t i ng .

Cont r ol  Ti mi ng Mar ks Swi tch:  T h i s  s w i t c h
enabl es t h e  1231  t o  e l i m i na t e  t h e  7 5  ma
del ay  a s s oc i a t e d w i t h t he  t i m i ng-mar k
checki ng f e a t ur e .  T h e  s w i t c h ha s  t w o
s e t t i ngs ,  y e s  a nd no.  Y E S  i s  used when
the documents t o  be  pr ocessed have  t h e
si x e x t r a  c ont r ol - t i m i ng marks needed f o r
IBM 1230 ope r a t i on.  N O  i s  used when no
c ont r ol  t i m i ng marks a r e  on t he  documents;
the  7 5  ma de l a y  i s  e l i m i na t e d.

2
-
1
6  
(
9
/
6
7
)

2 . 1 3 . 1 . 1 0  T i m i n g  Mar k Check Swi tch

Thi s s w i t c h i s  a n 1 1 - pos i t i on r o t a r y
w i t c h  w i t h  s e t t i ngs  number ed 0  t hr ough
9 a nd o f f .  T h e  s w i t c h i s  pr e s e t  by  t h e
oper a tor  t o  match t h e  un i t s - pos i t i on  c ount
of  t i m i ng marks on t h e  da t a  shee ts  t o  be
pr ocessed.  F o r  exampl e; i f  t he r e  wer e
106 t i m i ng mar ks on a  document t o  be
pr ocessed,  t h e  s w i t c h woul d be  s e t  a t  6 .

2 . 1 3 . 7  I ndi c a t or s

The i ndi c a t or s  pr ov i de  v i s ua l  i nd i c a t i ons
of  1231 f unc t i ons .

2 . 13 . 2 . 1  S t a r t  Key L i g h t

The s t a r t  k e y ,  when l i t ,  i nd i c a t e s  t h a t
the machi ne i s  i n  a  r eady  s t a t e .  T h e
l i gh t  goes o f f  when t he  s t a r t  key  i s
pr essed,  a nd t h e  l i g h t  r emai ns o f f  u n t i l
the machi ne i s  a ga i n c ondi t i one d t o  t h e
ready s t a t e .

2 . 1 3 . 2 . 2  F e e d  Check L i g h t

Thi s l i g h t  i ndi c a t e s  a  s he e t  j am,  a
mi sfeed,  a  doubl e - s he e t  f e e d,  a  f u l l
s tacker ,  o r  a n empty hopper .  T h e s e
condi t i ons  cause  t h e  machi ne t o  s t op,  a n d
the c ondi t i on  must be  c or r e c t e d be f or e
the l i g h t  c a n be  t ur ne d o f f  by  pr e s s i ng
the r e s e t  k e y .

2 . 1 3 . 2 . 3  P r o c e s s  Check L i ght

Thi s l i g h t  i ndi c a t e s  t h e  f ol l ow i ngc ondi t i ons :

1. A  pa r i t y  e r r or  i n  s t or a ge  l og i c .
2. T h e  c ount  o f  da t a - s he e t  t i m i ng mar ks

i s  n o t  i n  agr eement w i t h  t he  s e t t i n g
of  t he  t i m i ng-mar k  s w i t c h.

3. F a i l u r e  o f  pr ocess i ng u n i t  t o  t a k e
data  f r om t h e  B- r e g be f or e  t he  A- r e g
l oaded new da t a  i n t o  i t .  S e e  1231
.
Data Fl ow.

4. A  l og i c  o r  de l a y  l i n e  f a i l u r e  when:
a.  N o  c ont r o l  b i t s  a r e  l oa de d i n t o

the  master  l i n e  dur i ng t he  r e a di ng
of  a  pr ogr am c ont r ol  s he e t .

b.  N o  da t a  b i t s  a r e  l oa de d dur i ng t h e
r eadi ng o f  a  da t a  s he e t .  ( B l a n k s
nor mal l y  l oa d a  C - b i t . )

Note:  O n  t h e  1231 ,  t h e  pr ocess check
l i
g
h
t  
a
l
s
o  
t
u
r
n
s  
o
n  
i
f  
t
h
e  
n
u
m
b
e
r  
o
f

t i mi ng marks on  t he  d e t a i l  da t a  s he e t
does n o t  e qua l  a t  l e a s t  t he  number  o f
words programmed t o  r e a d by  t h e  pr ogr amc ont r ol  s he e t .



2 . 1 3 . 2 . 4  R e a d  L i ght

Thi s  l i g h t  i ndi c a t e s  t h a t  t h e  r e a d head
lamp i s  bur ned o u t  o r  weak.  I f  depr ess i ng
the  r e s e t  key  does n o t  t u r n  o f f  t he  r e a d
l i g h t  i nd i c a t or  t he  r e a d head l amp s houl d
be r e pl a c e d.

2 . 1 3 . 2 . 5  S y s t e m  Stopped L i g h t

Thi s  l i g h t  i s  t ur ne d on whenever  t h e
pr ocessi ng system i s  s t oppe d w hi l e
connected t o  t he  1231 .

2 . 1 3 . 2 . 6  R e f e e d  S e l e c t  Document L i g h t

Thi s  l i g h t  comes on whenever  one  o r  mor e
of  t h e  f o l l ow i ng c ondi t i ons  oc c ur s  ( t h e
l a s t  document i n  t he  s e l e c t  s t a c k e r  must
be r e pr oc e s s e d) :

1.  A  mul t i -mar k  i s  de t e c t e d dur i ng  t h e
r eadi ng o f  t h e  master -mar k document .

2. A n  unc e r t a i nt y  i s  de t e c t e d dur i ng  t h e
r eadi ng o f  t he  pr ogr am c o n t r o l  s he e t .

3. A n  unc e r t a i nt y ,  w i t hout  a n accompanyi ng
dar k mar k,  i s  de t e c t e d dur i ng  t h e
r eadi ng o f  t he  master -mar k s he e t .

4. A  r e a d i ns t r uc t i on  dur i ng c ont i nuous
mode ope r a t i on i s  r e c e i v e d t o o  l a t e .

5. A  pr ocess check  occur s a nd a  new s he e t
has s t a r t e d  t o  f e e d ( i n  c ont i nuous
feed mode on l y ) .

1130 PEMM ( 9 / 6 7 )  2 - 1 7



F i g u r e  6 - 1 .

F i g u r e  6 - 2 .

F i g u r e  6 - 3 .

F i g u r e  6 - 4 .

F i g u r e  6 - 5 .

F i g u r e  6 - 6 .

F i g u r e  6 - 7 .

F i g u r e  6 - 8 .

Bit Switches

i
,
s
r
c
r
s
v
•
•
•
-
,
W
P
g
l
A
t

mConsole Printer

Top Cover Latch
(Operated from
underside with
screwdriver)

Data Input
Keyboard

B-C I
3.6us Core Storage
alls or 8k

Gate Blowers
( "
B
"

B-BI
CPU Registers

EPO Switch -

I-TB2

1131 C e n t r a l  P r o c e s s i n g
U n i t :  V i e w  f r o m  L e f t  F r o n t . , .
1131 C e n t r a l  P r o c e s s i n g
U n i t :  V i e w  f r o m  R i g h t
R ear .
1131 C e n t r a l  P r o c e s s i n g
U n i t :  I / O  C o n n e c t o r s .
1131 C e n t r a l  P r o c e s s i n g
U n i t  w i t h  M i d p a c k  P o w e r
S u p p l i e s :  V i e w  F r om  L e f t
F r o n t .
1131 C e n t r a l  P r o c e s s i n g
U n i t  w i t h  M i d p a c k  P o w e r
S u p p l i e s :  V i e w  f r o m  R i g h t
R ear .
C or e S t o r a g e  B l i s t e r  f o r
1131 M o d e l s  2 C ,  2 D ,  3 B ,
3C, a n d  3 D :  V i e w  f r o m
R i g h t  F r o n t .
C or e S t o r a g e  B l i s t e r  f o r
1131 M o d e l s  2 C ,  2 D ,  3 B ,
3C, a n d  3 D :  V i e w  f r o m
L e f t  R e a r .
C or e S t o r a g e  A r r a y s

Console
D i
s
p l
a
y

Panel

B-TBI

B-A I
CPU Timing and
Control, and SAC

Mode Switch

C
o
n
s
o
l
e

Keyboard

-3v

Power Supplies

Resistor Panel

Power Supply
Blower

F i g u r e  6 - 9 .

F i g u r e  6 - 1 0 .
F i g u r e  6 - 1 1 .
F i g u r e  6 - 1 2 .
F i g u r e  6 - 1 3 .

F i g u r e  6 - 1 4 .

Fi gur e  6 - 1 5 .

CE and
Use Meters

Disk Storage

On/Off D r i v e
Switch

s l
2
v  
-
.
1
4
3
v

Power
Supplies

•11
3

Use Meter
Power Supply

Fi gur e  6 - 1 .  1 1 3 1  Ce nt r a l  Pr ocess i ng Uni t :  V i e w  From L e f t  Fr ont .

Consol e P r i nt e r  a nd
Keyboar d.
Keyboar d: T o p  V i ew .
Keyboar d: B o t t o m  V i ew .
Keyboard Keystem Number i ng.
Console Keyboar d.
A. Ma c h i ne s  w i t h  s e r i a l

numbers be l ow  11674
which do n o t  ha v e  SCA.

B. M a c h i n e s  w i t h  SCA o r
s e r i a l  number  1 1 6 7 4
and u p .

CE P a n e l .
A. M a c h i n e s  w i t h  s e r i a l

numbers 114787  o r
l ower .

B. M a c h i n e s  w i t h  s e r i a l
numbers 11478  a nd up.

Consol e Di s pl a y  P a ne l .
A. M a c h i n e s  w i t h  s e r i a l

numbers be l ow  11601
and w i t hout  SCA.

B. M a c h i n e s  w i t h  SCA o r
s e r i a l  number s 11602
and up.

Speed

Single Cycle

S
p
a
c
e
/
M
o
r
k

cBEvbnrence

S
e
q
u
e
n
c
e

CHAPTER 6 .  LOCATI ONS
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CE
Convenience
Outlet

TB-1

CE Switch

TB-4

6-2 ( 9 / 6 7 )

• •  •, • - •

•

Use Meter
Power Supply

Sequence
Box

C-TB-1

X-Al T B - 1

- Blower

C-Al
SCA
Adapter

Single Disk
Storage

CE
Switches -

Use C E
Meter M e t e r

CE
Switches

AC
Line
Cord

I/O
Connectors

Output from
Line Filter to
Sequence Box

A-C1
Disk Storage, 1627,
Console Keyboard
and Console Printer
Adapters

A-B1
1442 and Paper
Tape Adapters

F i g u r e  6
-
2 .  
1 1
3 1  
C e
n t
r a
l  
P r
o c
e s
s i
n g  
U
n
i
t
:  
V
i
e
w  
F
r
o
m  
R
i
g
h
t  
R
e
a
r
.

Console
Display
Panel

Console
Printer

A-TB-I A - T B - 2  A - A l
1132 and,
2501 or 1231
Adapters r")



; T B - 4

Power Sequence
Box

Use Meter
Power Supply

Line Filter

Use Meter

Fi gur e  6
-
3 .  
1 1
3 1  
C e
n t
r a
l  
P r
o c
e s
s i
n g  
U
n
i
t
:  
I
/
O  
C
o
n
n
e
c
t
o
r
s

1055,
1134,
1627,
ond
Console
Printer
I/O
Connectors

I/O
Connectors

IrrssoA
l
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7.5vac
Transformer

s • •
'11
,
••••

•

• - • •
•
• • • ,
1 , 1
,

Power Supply
Blower

6 - 4  ( 9 / 6 7 )

+6v - 3v + 3v

Voltage Regulators

TB-1 TB-2

Disk Storage

File On/Off
Switch

TB-3

Fuses

Line CB

Sequence Box

Bulk Power Supply
(Includes +12v and
+48v)

116261

F i g u r e  6 - 4 .  1 1 3 1  C e n t r a l  P r o c e s s i n g  U n i t  w i t h  M i d p a c k  P o w e r  S u p p l i e s :
V i ew  f r o m  L e f t  F r o n t .

1



TB-1

CE Switch

Voltage
Sense Cord

C E
Convenience
Outlet

Sequence
Box

TB-4
208 voc
Stepdown
Transformer
for I /O Devices

Bulk Power
Supply

Output from
Line Fi l ter to
Sequence Box

F i g u r e  6 - 5 .  1 1 3 1  C e n t r a l  P r o c e s s i n g  U n i t  w i t h  M i d p a c k  P o w e r  S u p p l i e s :
V i ew  f r o m  R i g h t  R e a r .

Disk Storage

AC Line
Cord

116262 1

1130 FEMM ( 9 / 6 7 )  6 - 5



Air Filter

E-Al E-11 1
Voltage
Sense Card

32K
V1K

Core Array

Fi gur e  6 - 6 .  C o r e  S tor age  B l i s t e r  f o r  1131  Model s 2C,  2 D,  3 B,  3 C,  a nd 3D:
View fr om Ri ght  Fr ont

„
4
1
.
_  
S
i
g
n
a
l  
C
a
b
l
e
s

to and from 1131

Power Supplies

Power Cables
from 1131

1
1
6
2
$
8



•

a

Power
Blower -15v

Power
Supply

F i g u r e  6
-
8 .

Power
Supply

183

Power
Sequence
Relay

TB2 181

C o re S t o r a g e  A r r a y s

"E" " D "/
Gate Blowers

8K

16K

D-Al

D-B1

Core
Array

Air Filter

F i g u r e  6 - 7 .  C o r e  S t o r a g e  B l i s t e r  f o r  1131  M o d e l s  2 C ,  2 D ,  3 B ,  3 C ,  a n d  3 D :V i ew  F r o m  L e f t  R e a r

1130 F E W  ( 9 / 6 7 )



Figtr re 6 - 9 .

6 -8

Top Cover Latch
(Operated from
underside with
screwdriver)

SCA Alarm
On/Off
Switch

;
2
1
4
0
-
I
t
t
r

Z a
t I
g i
i
i r
c
t
r
O
Z
A I
M
A
R
N
V
-
;
; ;
; K
g p
l
e
t w
a l
a
-
A z
t
:
r 1
4

;
-
*
4
3
P
A
S

'
4
t
-
,
,
,
g
e
Z

Console Printer

Console
Printer
Controls

(9/ 67)

Status
Indicator
Panel Data Input

Keyboard

Consol e P r i n t e r  a nd Keyboar d

Control
Switch
Panel

Bit Switches

CE Switches

CE Meter

SCA Alarm



tr
e
'

Bail Contacts PKR I (Alpha/Numeric Relay * )

*Used only when Alpha key is installed.

F i g u r e  6 - 1 0 .  K e y b o a r d :  T o p  V i e w

Bail Contacts

Bails

Permutation
Bars

1
7
,
2
6
1
1
A
1

1130 FEMM ( 9 / 6 7 )  6 - 9



Restoring Magnet

Alpha*
Keystem Contact

*UsetLei dy  when Al pha key i s  i nstal l ed.

F i g u r e  6 - 1 1 .

111

12

•-•-, ••• , *  • .4? " i  •••• 0

14 1
5

6-10 ( 9 / 6 7 )

16 1

1

Key board:  B o t t o m  V i e w

8 1

Restoring Bali Contact.

i
o

111 1

11I
,
)

1
114

1

Keystem Restoring Wire

11 1
118 1

Latch Contacts

12 1
22 1

 1
1
9
1  
1
2
3
1

Fi gu r e  6 - 1 2 .  K e y b o a r d  Key s t em Number ing

124 1
26 1

271

128 1
29

1

1

30

131 1

32 1

Numeric
Keystem Contact

33

3
4

138 1

1

Restoring Magnet

Restore

K e y b o a r
d

Keystem Contact

Latch Pull Bars

=CM

1 37 1 1  41 1 1451 L
i
l l
0I 3 I I

1
1 1  50 1 1 4 2  1 4 6

Refer to Wiring Diagram for Characters by stems.
ma=



Erase
Field

,
,
,
,
I
4
W
S
W
W
W
W
S
,
,
R
o
c
r
x
w
w
3
W
,  
-  
•
•
•  
W
w
w
c
w
,
N
w
W
W
S
w
m

Disk
Unlock

File
Ready Reset KB

seSitt, -V6Vn4. ,10%Te
On C o n s o l e

Int Rea Power

' 1 W
O f t
g g

Numeric

Run

KB Select

Status Indicator Panel

OGHTS

Parity
Check

Forms
Check

Alph Numeric

Data Input Keyboard

B. M a c h i n e s  w i t h  SCA o r  S e r i a l  Number  11674 a n d  u p .
F i g u r e  6 - 1 3 .  C o n s o l e  Key board .

Mph

A.  M a c h i n e s  w i t h  S e r i a l  Numbers  b e l o w 11674 wh i c h  d o  n o t  hav e  SCA.

Of t

Program
Start

Program
Stop

Load
IAR

Control Swi tch Panel

cw

POWER
O
F
F

Keyboard

IMM
Stop

Reset

Program
Load

SW I C E S

1130 FEMM ( 9 / 6 7 )  6 - 1 1



A. M a c h i n e s  w i t h  S e r i a l  N u mb ers
11477 o r  L o w e r .

F i g u r e  6 - 1 4 .  C E  P a n e l

6
-
1
2  
(
9
/
6
7
)

B. M a c h i n e s  w i t h  S e r i a l  N u mb ers
11478 a n d  U p .

16264 I



a

A.  M a c h i n e s  w i t h  S e r i a l  N um ber s  B e l o w  1 1 6 0 1  a n d  w i t h o u t  S C A .

STORAGE
BUFFER

8 9  1 0  1 1

ARITHMETIC
FACTOR

12 1 3  1 4  1 5

1 ACCUMULATOR

0 I  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5  I
I EXTEN SION  I

•

TO T I  1 2  1 3  9 4  T 5  T O  1 7

11 1 2  I X  I A  R I  E 2  E 3  X 7

PI P 2  W  A D D  AC  SC

AS I C  O R

1 2  3  4  5  6

ROT ART R IC  TSAI BFR  C IK D I  C P

B .  M a c h i n e s  w i t h  SC A o r  S e r i a l  N um ber s  1 1 6 0 2  a n d  U p .

F i g u r e  6 - 1 5 .  C o n s o l e  D i s p l a y  P a n e l .

85 T d  T i  A O  M9

E
m
m
i

1 2 3

0 1  2 3 4

a 3 2  1 6  8  4  2  1

C

I ANT

EEEll

1130 FEMM (
9
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Adjus t ment s
Card Reader ,  2 5 0 1  4 - 1 4
Card Read Punc h,  1 4 4 2  4 - 1 1
Core s t o r a g e  4 - 1 , 4 - 2
F i l e  Read Wr i t e  s i n g l e  S h o t  4 - 9Key board B a i l  Co n t a c t s
M u l t i p l e x e r  Co n t r o l ,  1 1 3 3  4 - 1 4
O p t i c a l  Mark  Page Reader ,  1 2 3 1  4 - 1 4O s c i l l a t o r  Phas e 4 - 3
O s c i l l a t o r ,  1 1 3 4  A t t ac hmen t  4 - 1 1
Paper Tape A t t ac hmen t  4 - 1 1
Paper Tape Punc h,  1 0 5 5  4 - 1 1
Paper  Tape Reader ,  1 1 3 4  4 - 1 1
P l o t t e r ,  1 6 2 7  4 - 1 2
Power S u p p l y  5 - 3
P r i n t e r ,  1 1 3 2  4 - 1 1
Synchronous  Communic a t ions  A d a p t e r

A l a r m O n / O f f  S wi t c h  2 - 4 , 6 - 8
Approac h t o  Sc heduled Ma in t enanc e  3 - 1
Aut omat ed L o g i c  Diag rams  1 - 2 6

Log ic  B l o c k  Sy mbology  1 - 2 6
Log ic  Page I d e n t i fi c a t i o n  1 - 2 6Log ic  P r e fi x e s  1 - 2 7

B i n a r y  Sy nc hronous  Communic a t ionsAdap t e r  4 - 1 4
CE Mode S wi t c h  2 - 1 4 , 6 - 1
Cons ole  D i s p l a y  P a n e l  6 - 1 3
Cons o le  Key board  6 - 1 1
Dev ic e  Codes  a n d  I n t e r r u p t  L e v e l s  1 - 1 0
Dev ic e s t a t u s  Word B i t  As s ignment s  1 - 1 5
Fu n c t i o n  Codes  and  M o d i fi e r s  1 - 1 0
I n t e r r u p t  L e v e l  S t a t u s  Word
As s ignment s  1 - 1 1
L o c a t i o n  6 - 1 , 6 - 2
Log ic  P r e fi x e s  1 - 2 7
Maint enanc e Di a g n o s t i c  P rog rams  1 - 3 4
P r e v e n t i v e  Ma in t enanc e  3 - 3
Rec eiv e T i me r  De l a y  A d j u s t me n t  4 - 1 4Res et  Tr a n s mi t  S i n g l e  S h o t
Ad jus t ment  4 - 1 4
S i n g l e  Cy c l e  Pus hbu t t on  2 - 1 4 , 6 - 1
Space/Mark  S wi t c h  2 - 1 4 , 6 - 1
Speed S e l e c t i o n  S wi t c h  2 - 1 4 , 6 - 1
STR 4 - 0 f - 8  Tr a n s mi s s i o n  a n d  C o n t r o l
Cha rac t e r  Codes  1 - 1 9
STR/BSC S wi t c h  2 - 1 3 , 6 - 1
Trans mi t  T i me r  De l a y  A d j u s t me n t  4 - 1 4
XIO A r e a  Code As s ignment s  1 - 1 2
XIO O p e r a t i o n s  1 - 2 4 , 1 - 2 5
-12v  S u p p l y  5 - 5

B i t  S wi t c h e s  ( S e e  a l s o  Cons o le  E n t r ySwit c hes ) 2 - 3
Blowers ,  G a t e  4 - 9 , 6 - 1 , 6 - 2 , 6 - 4 , 6 - 6 , 6 - 7Removal 4 - 9

C ar d  R e a d e r ,  2 5 0 1  2 - 1 3 , 4 - 1 4
Ad jus t ment s  4 - 1 4  •
A t t ac hment  A d j u s t me n t s
A t t e n t i o n  L i g h t  2 - 1 5
Cy c le  S t e a l  L e v e l  As s ignment s
Dat a Words ,  I P L  Mode 1 - 4
D e v i c e  C o d e s  a n d  I n t e r r u p t  L e v e l s

4 - 1 4

1 - 12

INDEX

C ar d  R e a d e r ,  2 5 0 1

D e v i c e  S t a t u s  W o rd  B i t  A s s i g n -men t s 1 - 1 5
F eed  C h e c k  L i g h t  2 - 1 5
F u n ct i o n  T e s t s  1 - 3 3
F u n ct i o n  C o d es a n d  M o d i fi e r s  1 - 1 0
I n t e r r u p t  L e v e l  S t a t u s  W o r d  A s s i g n -men t s 1 - 1 1
Lamp T e s t  S w i t c h  2 - 1 4
L o g ic P r e fi x e s  1 - 2 7

M ai n t en an ce  D i a g n o s t i c  P r o g r a m s  1 - 3 4
N o n - Pr o cess R u n o u t  K e y  2 - 1 4
N o r m al  O n / b E  M o d e O f f  S w i t c h  2 - 1 4
Po wer  O n  L i g h t  2 - 1 4
P r e v e n t i v e  Ma in t enanc e  3 - 3
Read Chec k  L i g h t  2 - 1 5

4-14 R e a d y  L i g h t  2 - 1 5
S t a r t  Key  2 - 1 4
St op Key  2 -
,
1 4
XIO A r e a  Code As s ignment s  1 - 1 2XIO O p e r a t i o n s  1 - 2 4

Card Read Punc h,  1 4 4 2  2 - 1 1 , 4 - 1 1CE S wi t c h  2 - 1 1
Check  L i g h t  2 - 1 1
Ch i p  Box  L i g h t  2 - 1 1
Dat a Words ,  I P L  Mode 1 - 4
Dev ic e Codes  and  I n t e r r u p t  L e v e l s  1 - 1 0
Dev ic e S t a t u s  Word B i t  A s s i g n -ments  1 - 1 3
Fu n c t i o n  Codes  and  M o d i fi e r s  1 - 1 0Fu n c t i o n  Te s t s  1 - 3 3
I n t e r r u p t  L e v e l  S t a t u s  Word A s s i g n -ments  1 - 1 1
Log ic  P r e fi x e s  1 - 2 7
Main t enanc e Di a g n o s t i c  P rog rams  1 - 3 4
N on- PrOC eSS R u n o u t  K e y  2 - 1 1
Po wer  O n  L i g h t  2 - 1 1
P r e v e n t i v e  M a i n t e n a n c e  3 - 3
Punch  G a t e  S i n g l e  S h o t  A d j u s t m e n t  4 - 1 1
R ead  S i n g l e  S h o t  A d j u s t m en t  4 - 1 1
R ead y L i g h t  2 - 1 1
S t a r t  K e y  2 - 1 1
St o p  K e y  2 - 1 1
X I O  A r e a  C o d e A ssi g n m en t s  1 - 1 2
X I O  O p e r a t i o n s  1 - 2 0 , 1 - 2 1

C au t i o n s  v i i
C ar d  R e a d  P u n ch  I / 0  v i i
C o r e S t o r a g e  v i i
O s c i l l o s c o p e  v i i
Po wer  S u p p l i e s  v i i
S e r v i c i n g  v i i
SLT C o mp o n en t s v i i

CE C a r d  2 - 7
C E V n d i c a t o r  L a t c h  C a r d  2 - 7

• B a b y  S i t t e r  2 - 8
• M e t e r  o r  S c o p e  s u b s t i t u t e  2 - 8

On e- T ime P u l s e  D e t e c t i o n  2 - 8
Scope S y n c  P o i n t  2 - 9
T em p o r ar y F i x  2 - 9

CE I n d i c a t o r s  2 - 6
L at ch  C a r d  2 - 7

1 - 10  L o c a t i o n  o f  T e r m i n a l s  2 - 6CE M a i n t e n a n c e  C a r d s  2 - 6
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CE P a n e l  ( S e e  a l s o  C E S w i t c h e s )  1 - 4 2CE S w i t c h e s
C ar d  R e a d e r ,  2 5 0 1  2 - 1 3
C ar d  R ead  P u n ch ,  1 4 4 2  2 - 1 1
C e n t r a l  P r o c e s s i n g  U n i t ,  1 1 3 1  2 - 3
D i s k  S t o r a g e  2 - 9
L o c a t i o n ,  1 1 3 1  C PU  6 - 2
Mode ( SC A )  2 - 1 4
N o r m al  O n / C E  M o d e O f f  ( 2 5 0 1 )  2 - 1 4
O p t i c a l  M a r k  P a g e  R e a d e r ,  1 2 3 1  ( N o n e )
P a n e l  L a y o u t ,  1 1 3 1  C PU  6 - 1 2
P ap er  T a p e  P u n ch ,  1 0 5 5  ( N o n e )
P a p e r  T a p e  R e a d e r ,  1 1 3 4  ( N o n e )
P l o t t e r ,  1 6 2 7  2 - 1 2
Po wer  5 - 2
P r i n t e r ,  1 1 3 2  2 - 1 1
S t o r a g e  A c c e s s  C h a n n e l  ( N o n e)  2 - 1 3
Syn ch ro n o u s C o m m u n icat io n s A d a p t e r  2 - 1 3

C e n t r a l  P r o c e s s i n g  U n i t ,  1 1 3 1
F u n ct i o n  T e s t s  1 - 3 3
I / O  C o n n ect o r s  6 - 3
L o g ic P r e fi x e s  1 - 2 7
M a i n t en an ce  D i a g n o s t i c  P r o g r a m s  1 - 3 4
M o d el  V a r i a t i o n s  1 - 1
V i e w  f r o m  L e f t  F r o n t  6 - 1
V i e w  f r o m  R i g h t  R e a r  6 - 2
W i t h  M i d p a c k  P o w e r  S u p p l i e s  6 - 4 , 6 - 5C h ecks
C o n so l e  P r i n t e r  S e r v i c e  4 - 9
CPU t o  SAC S i g n a l  4 - 1 2
K eyb o ar d  4 - 4  .
K eyb o ar d  L a t c h  P u l l  B a r  4 - 8
Po wer  S u p p l y  5 - 3
SAC t o  C PU  S i g n a l  4 - 1 3

C h ecks,  A d j u s t m e n t s ,  a n d  R em o va l s  4 - 1
B a s i c  M a c h i n e  4 - 1
C ar d  R e a d e r ,  2 5 0 1  4 - 1 4
C ar d  R e a d  P u n c h ,  1 4 4 2  4 - 1 1
C o n so l e  K e y b o a r d  4 - 3
C o n so l e  P r i n t e r  4 - 8
C o r e S t o r a g e  4 - 1
D i s k  S t o r a g e  4 - 9
F e a t u r e s  4 - 1 1
I / O  C a b l e s  4 - 9
M i s c e l l a n e o u s  U n i t s  4 - 9
M u l t i p l e x e r ,  1 1 3 3  4 - 1 4
O s c i l l a t o r  4 - 3
O p t i c a l  M a r k  P a g e  R e a d e r ,  1 2 3 1  4 - 1 4
P a p e r  T a p e  D e v i c e s  4 - 1 1
P r i n t e r ,  1 1 3 2  4 - 1 1
S o l i d  L o g i c  T e c h n o l o g y  M a i n t e n a n c e  4 - 1
S t o r a g e  A c c e s s  C h a n n e l  4 - 1 2
Syn ch ro n o u s C o m m u n icat io n s A d a p t e r  4 - 1 4

C o n so l e  a n d  M a i n t e n a n c e  F e a t u r e s  2 - 1
B a s i c  M a c h i n e  2 - 1  A
CE M a i n t e n a n c e  C a r d s  2 - 6
C o n so l e  P r i n t e r  a n d  K eyb o ar d  2 - 9
F e a t u r e s  2 - 1 1
M an u al  C o n t r o l s  a n d  I n d i c a t o r s  2 - 1

C o n so l e E n t r y  s w i t c h e s  2 - 3
D e v i c e  C o d es a n d  I n t e r r u p t  L e v e l s  1 - 1 0
F u n ct i o n  C o d es a n d  M o d i fi e r s  1 - 1 0
I n t e r r u p t  L e v e l  S t a t u s  W o rd  A s s i g n -
men t s 1 - 1 1
L o ca t i o n  o f  6 - 1 , 6 - 8
L o g ic P r e fi x e s  1 - 2 7
M ai n t en an ce D i a g n o s t i c  P r o g r am s  1 - 3 4
X I O  A r e a  C o d e A ss i g n m en t s  1 - 1 2
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C o n so l e E n t r y  S w i t c h e s
X I O  O p e r a t i o n s  1 - 2 3

C o n so le I n d i c a t o r s  ( S e e  I n d i c a t o r s )
C o n so le K e y b o a r d  4 - 3

B a i l  C o n t a c t s  4 - 4
B ot t om V i e w  6 - 1 0
C h a r a c t e r  C o d e 1 - 1 8
C o n so l e P r i n t e r  a n d  2 - 9
C o n t ac t  B a i l s  4 - 5 , 4 - 7
C o n t ac t s  4 - 4
D e v i c e  C o d es a n d  I n t e r r u p t  L e v e l s  1 - 1 0
D e v i c e  S t a t u s  W o rd  B i t  A ss i g n m en t s  1 - 1 3
F u n ct i o n  C o d es  a n d  M o d i fi e r s  1 - 1 0
Hook S u p p o r t  B a r  4 - 5
I n t e r l o c k  D i s k  4 - 6
I n t e r r u p t  L e v e l  S t a t u s  W ord  A s s i g n -men t s 1 - 1 1
K ey S t e m  4 - 6
K ey S t e m  C o n t a c t s  4 - 5
K ey U n i t  4 - 6
K e y b o a r d - P r i n t e r  S i n g l e  S h o t s  4 - 3
L at ch  A s s e m b l y  4 - 7
L at ch  C o n t a c t s  4 - 4
L at ch  P u l l  B a r  4 - 8
L o c a t i o n  6 - 8
L o g ic P r e fi x e s  1 - 2 7
L u b r i c a t i o n  C h a r t  3 - 2
M ach i n es ,  SC A  o r  S e r i a l  1 1 6 7 4  U p  6 - 1 2
M ach i n es ,  S e r i a l  B e l o w  1 1 6 7 4 ,  N o  SC A  6 - 1 1
M ai n t en an ce  D i a g n o s t i c  P r o g r a m s  1 - 3 4
P e r m u t a t i o n  B a r  4 - 5
P er m u t a t i o n  U n i t  -  2  4 - 7
P r e v e n t i v e  M a i n t e n a n c e  3 - 2
R emo val  4 - 3
R e s t o r i n g  B a i l  C o n t a c t s  4 - 4
R e s t o r i n g  M a g n e t  4 - 6
Top  V i e w  6 - 9
U p p er  P e r m u t a t i o n  S u p p o r t  4 - 6
X I O  A r e a  C o d e A ss i g n m en t s  1 - 1 2
X I O  O p e r a t i o n s  1 - 2 0

C o n so l e L am p s ( S e e  A l s o  I n d i c a t o r s )  4 - 1 0
D r i v e r  R em o va l  4 - 1 0
R emo val  4 - 1 0

C o n so le P a n e l
I n d i c a t o r s  Common t o  a l l  P a n e l s  2 - 5
M ach i n es ,  S C A t o r  S e r i a l  1 1 6 0 2  U p  6 - 1 3
M ach i n es ,  S e r i a l  B e l o w  1 1 6 0 1  N o  S C A
.  6 - 1 3
W it h  SC A  2 - 5
W i t h o u t  SC A  2 - 6

C o n so l e P r i n t e r  v i , 4 - 8 , 6 - 8
and K e y b o a r d  2 - 9
C o n t r o l  a n d  C h a r a c t e r  C o d es 1 - 1 8
D e v i c e  C o d es  a n d  I n t e r r u p t  L e v e l s  1 - 1 0
D e v i c e  S t a t u s  W o rd  B i t  A s s i g n -
men t s 1 - 1 3
D i a g n o s t i c  A i d s  1 - 4 2
F lo w C h a r t  1 - 4 2
F u n ct i o n  C o d es a n d  M o d i fi e r s  1 - 1 0
G e n e r a l  I n f o r m a t i o n  4 - 8
I n t e r r u p t  L e v e l  S t a t u s  W o rd  A s s i g n -men t s 1 - 1 1
I / 0  C a b l e s  4 - 8
L o g ic P
r
e fi x e s  
1 -
2 7

M ai n t en an ce  D i a g n o s t i c  P r o g r am s  1 - 3 4
P r e v e n t i v e  M a i n t e n a n c e  3 - 2
R emo val  4 - 9
S e r v i c e  C h e c k s  4 - 9
T yp eh ead  C h a r t  1 - 4 3



Consol e P r i n t e r
Word Cha r t  1 - 4 3
XIO Ar ea Code As s i gnm e nt s  1 - 1 2
XIO Oper a t i ons  1 - 2 0

Cor e P a r i t y  Er r or s  1 - 3 5
Leakage between T w o  Dr i v e  L i neGroups 1 - 3 6
Leakage between Two Sense Li ne s  1 - 3 6
Leakage between a  Dr i v e  L i ne  a nd aSense Li ne  1 - 3 6  -
Shor ted o r  Open Di odes  1 - 3 5
Shor ts o r  Opens i n  t he  Ar r ay  U n i t  1 - 3 5Cor e S tor age  4 - 1
Addr essi ng Fa i l ur e  Check L i s t  1 - 3 6Ai r  F i l t e r  6 - 6 , 6 - 7
Ar r ay Loc a t i ons  6 - 6 , 6 - 7
Ar r ay Wa*eforms 1 - 3 7
Ar r ays 6 - 7
Bl i s t e r  6 - 6 , 6 - 7
Board D- Al  6 - 7
Board D- Bl  6 - 7
Board E - Al  6 - 6
Board E -B1  6 - 6
Check L i s t  1 - 3 4
Consol e I s o l a t i o n  1 - 3 7
Cur r e nt  Scopi ng o f  1 - 3 7
Di agnos t i c  Ai ds  1 - 4 0
Fl ow Cha r t  1 - 4 0
Func t i on Te s t  1 - 3 3
Gate Bl ower s 6 - 6 , 6 - 7
Leakage between a  Dr i v e  L i ne  ( o r  Gr oupof  Dr i v e  Li ne s )  1 - 3 6
Leakage between Two Dr i v e  L i neGroups 1 - 3 6
Leakage between Two Sense Li ne s  1 - 3 6Logi c P r e fix e s  1 - 2 7
Logi c V ol t a ge  Adj ustments 4 - 1
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4P a r i t y  E r r or s  1 - 3 5
Power Bl ower  6 - 7
Power Cabl es  6 - 6
Power Sequence Rel ays  6 - 7
Power Suppl i es  6 - 6
Removal  4 - 1
Sense Cont r ol  Adj ustment  4 - 1
Shor ted o r  Open Di odes 1 - 3 5
Shor ts o r  Opens 1 - 3 5
Shor ts o r  Opens i n  t he  Ar r a y  U n i t  1 - 3 5Si gna l  Cabl es  6 - 6
Sol i d Cor e  Fa i l ur e  ( A l l  Addr esses o rA l l  Bi t s )  1 - 3 5
Sol i d Cor e  Fa i l ur e ,  L i m i t e d Ar ea  o fFa i l ur e  1 - 3 5
Stor age Addr ess Re gi s t e r  Word For mat  1 - 2 6
Str obe Adj ustment  '  4 - 1 , 4 - 3
Vol tage Sense Car d
Vol tages 5 - 2
V-Refer ence Adj ustment  4 - 1
-45V Power  Suppl y6 - 7
-VZ Power  Suppl y  6 - 7

Cur r ent  Scopi ng o f  Cor e 1 - 3 7
t or e  Ar r a y  Waveforms 1 - 3 7  •
I n i t i a l  Osc i l l oscope  S e t up •  1 - 3 7

Cyc l e  S t e e l  Leve l  Assi gnments 1 - 1 2

Devi ce S t a t us  Wor d B i t  As s i gn-ments 1 - 1 3

Di agnost i c  Programming and Machi ne Che c k -out  1 - 3 2

Er r or  Messages a nd Documentat i on 1 - 3 3
I ndependent  Pr ocessor  Te s t s  1 - 3 3
Mai ntenance Di a gnos t i c
Programs 1 - 3 2 , 1 - 3 4
Moni t or  Cont r ol l e d I / O  Te s t s  1 - 3 3
Oper at i on Modes 1 - 3 3
Program Cont r ol  1 - 3 3
Program Language 1 - 3 2
Program Loadi ng 1 - 3 3
Tests f o r  Dev i ce  I n t e r a c t i on  1 - 3 3
1130 Mai ntenance Di a gnos t i c s  P a r tNumbers 1 - 3 4

Di agnos t i c  Pr ogr ams,  Ma i ntenance  1 - 3 4
Di agnost i c  Techni ques  1 - 2 8

CE P a ne l  1 - 4 2
Consol e P a ne l  1 - 4 1
Consol e P r i n t e r  1 - 4 2
Consol e P r i n t e r  Fl ow Char t  1 - 4 2
Consol e P r i n t e r  Word Cha r t  1 - 4 3
Cor e Fl ow  Cha r t  1 - 4 0
Di agnost i c  Programming and Machi neCheckout 1 - 3 2
Example o f  Hi - or - Low  Dr i v e r  ( Cor eStor age) 1 - 3 7
Fa i l ur e  De t e c t i on a nd' Tr oubl e -shoot i ng 1 - 2 8
Fa i l ur e  Loggi ng 1 - 2 8
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4
Mar gi na l  Checki ng / - 4 2
Mi scel l aneous Techni ques 1 - 4 3
Program Loa d, '1 4 4 2  1 - 3 1
Ser vi ce Check L i s t  1 - 3 4
The Mai ntenance Di agr am Manual  1 - 3 2Typehead Cha r t  1
-
4 3

Di sk S t or a ge  4 - 9
CE Swi tches 2 - 9
Cycl e S t e a l  Le v e l  Assi gnments 1 - 1 2
Devi ce Codes a nd I n t e r r up t  Le v e l s  1 - 1 0
Devi ce S t a t us  Wor d B i t  As s i gn-ments 1 - 1 3
Di r e c t i on 2 - 9
Funct i on Codes a nd Modi fie r s  1 - 1 0Head S e l e c t  2 - 9
I n t e r r upt  Le v e l  S t a t us  Wor d As s i gn-ments 1 - 1 1
Logi c P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Programs 1 - 3 4
Manual  Cont r ol s  and I ndi oa t or s  2 - 9
On/ Of f  Swi tch 2 - 9 , 6 - 1
Pr event i ve  Mai ntdhance 3 - 2
Read Wr i t e  S i ngl e  S hot  4 - 9
Removal  4 - 9
XIO Oper a t i ons  1 - 2 1 , 1 - 2 2

Di sk S t or a ge ,  2 3 1 0  B
Devi ce Codes a nd I n t e r r u p t  Le v e l s  1 - 1 0
Devi ce S t a t us  Wor d . Bi t  As s i gn-ments 1 - 1 3  •
Func t i on Codes a nd Modi fie r s  1 - 1 0
I nt e r r upt  Le v e l  S t a t us  Wor d
Assi gnments 1 - 1 1
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Fa i l ur e  De t e c t i on and Tr oubl e s hoot i ng 1 - 2 8Dynamic De t e c t i on 1 - 3 0
"Er r or  De t e c t i on 1 - 2 9
E r r or  I s o l a t i o n  1 - 2 9
Spec i a l  Techni ques 1 - 3 0
S t a t i c  De t e c t i on (CE Cont r ol )  1 - 3 0
Program Load,  1 4 4 2  1 - 3 1

Fa i l ur e  Loggi ng 1 - 2 8
CE I nc i de nt  Re por t  1 - 2 8
Hi s t or i c a l  Loggi ng 1 - 2 8
Immediate Loggi ng 1 - 2 8
Loggi ng by  t he  Customer 's  O pe r a t i ona lProgram 1 - 2 8
NomuOper ati onal  ( E r r or )  Re a dout s  1 - 2 8
The O pe r a t or ' s  Log 1 - 2 8

Fa i l ur e  t o  Pr ogr am Load ( Ca r d
System) 1 - 3 0
F i l t e r s  4 - 1 0

Cl e a ni ng 4 - 1 0
Func t i on Te s t s  1 - 3 3
Gate Bl ower s  4 - 9

poc a t i ons  6 - 1 , 6 - 2 , 6 - 4 , 6 - 6 , 6 - 7
Removal  4 - 9

/LSW, 1 1 3 1  1 - 1 1
I ndi c a t or s

Accumul ator  Ex tens i on Re gi s t e r  2 - 5
Accumul ator  Re gi s t e r  2 - 5
Al pha S h i f t  2 - 7
Ar i t hm e t i c  Fa c t or  Re gi s t e r  2 - 5
Buf f e r  Loaded 2 - 6
CE I nd i c a t or s  2 - 6
Cha r a c t e r  Phase 2 - 6
Cl ock  Cy c l e  I ndi c a t or s  2 - 5
Cl ock Runni ng 2 - 6
Cycl e  Cont r o l  Counter  2 - 5
Data  I n  2 - 6
Di sk Ready 2 - 6
Di sk Unl ock  2 - 6
Enabl ed 2 - 6
Forms Check 2 - 6
I ndex Re gi s t e r  2 - 6
I ns t r uc t i on Addr ess Re gi s t e r  2 - 5
I nt e r r upt  Le v e l s  2 - 5
Keyboard S e l e c t  2 . 7
,
6
Machi ne Cy c l e  I ndi c a t or s  2 - 5
Numer ic S h i f t  2 - 6
Oper at i on Fl a gs  2 - 5
Oper at i on Re gi s t e r  2 - 5
Pl -P2 2 - 6
P a r i t y  Check 2 - 6
Power  5 - 2
Power  On 2 - 5

X-4

Di sk S t or a ge ,  2 3 1 0  B
Logi c P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4
1133 Mul t i p l e x e r  Cont r ol  Cy c l e
S t e a l  P r i o r i t y  Assi gnments 1 - 1 2
XIO Ar ea Code Assi gnments 1 - 1 2
XIO Oper a t i ons  1 - 2 1 , 1 - 2 2Di spl ay  2 - 2

DSW (See  s pe c i fic  I / O  Devi ce)  1 - 1 3 , 1 - 1 4
Emergency Power  O f f  2 - 4

Reset  2 - 5
Er r or  I nd i c a t o r  (See  S pe c i fic  I / 0Devi ce)  1 - 1 3

I ndi c a t or s
Ready 2 - 6
Recei ve 2 - 6
Run 2 - 6
Speci a l  Ar i t hm e t i c  I ndi c a t or s  2 - 5
Stor age Addr ess Re gi s t e r  2 - 5
Stor age Buf f e r  Re gi s t e r  2 - 5
Tr ansmi t  Mode 2 - 6
Wai t  2 - 5
X7 Cl oc k  I nd i c a t or  2 - 5
1231 I ndi c a t or s  2 - 1 5

I nt e r r upt  De l a y  2 - 4
I nt e r r upt  Le v e l  S t a t us  Word As s i gn-ments,  1 1 3 1  1 - 1 1
I nt e r r upt  Run 2 - 3
I nt e r r upt  Run Mode

Devi ce S t a t us  Wor d B i t  As s i gn-mehts 1 - 1 4
XIO Oper a t i ons  1 - 2 3

Key ( S e e  Swi tches)
Keyboard Consol e  2 - 6
Lamp (See  I ndi c a t or s )
Lamp Te s t  P us hbut t on 2 - 4
Load 2 - 1
Load I AR 2 - 2
Locat i ons 6 - 1

Adapter ,  1 1 3 4  6 - 2
Adapter ,  1 2 3 1  6 - 2
Adapter ,  1 4 4 2  6 - 2
Adapter ,  1 6 2 7  6 - 2
Adapter ,  1 0 5 5  6 - 2
Adapter ,  2 5 0 1  6 - 2
Bi t  Swi tches 6 - 1
Blowers 6 - 1 , 6 - 2 , 6 - 4 , 6 - 6 , 6 - 7
Bul k Power  Suppl y ,  1 1 3 1  6 - 4 , 6 - 5
CE a nd Use Mete r s  6 - 1
CE Conveni ence O ut l e t  6 - 1
CE Swi tch,  1 1 3 1  6 - 2 , 6 - 5 .
Consol e Di s pl a y  P a ne l  6 - 1
Consol e Keyboar d,  6 - 1 , 6 - 2
Consol e P r i n t e r  6 - 1 , 6 - 2
Cont r ol  s w i t c h Pane l  6 - 8
Cor e Ar r a y  6 - 7
Cor e S t or a ge  6 - 6 , 6 - 7
Cor e S tor age  Sense Cont r ol  6 - 8
Cor e S t or a ge  S t r obe  Cont r ol  6 - 8
Cor e S tor age  V  Refer ence Cont r ol  6 - 8
Cor e S t or a ge  X  Wr i t e  Cont r ol  6 - 8
Core S t or a ge  Y  Wr i t e  Cont r ol  6 - 8
CPU Cont r ol  6 - 1
CPU Re gi s t e r s  6 - 1
CPU Ti mi ng 6 - 1
Data I n p u t  Keyboar d 6 - 1 , 6 - 8
Di sk S t or a ge  6 - 1 , 6 - 2
Di sk S tor age  CE Swi tches 6 - 2
EPO Swi tch 6 - 1
Fuses,  1 1 3 1  6 - 1 , 6 - 4
I / 0  Connector s  6 - 2
Li ne CB 6 - 1 , 6 - 4
Mode S w i t c h 6 - 1
Power Sequence Box 6 - 1
Power S uppl i e s  6 - 1
Power Suppl y  Bl ower ,  1 1 3 1  6 - 4
Res i s tor  Pane l  6 - 1
SCA Al ar m 6 - 8
SCA Al ar m O n/ O f f  s w i t c h 6 - 8
SCA Cont r ol s  6 - 1



Locat i ons
Sequence Box 6 - 4

• S t a t u s  I nd i c a t or  Pane l  6 - 8
Stepdoun Tr ansfoi mer ,  2 0 8  VAC 6 - 5
Stor age Access Channel  6 - 1
Synchronous Communi cati ons Ada pt e rTop Cover  La t c h 6 - 1
Tr ansfor mer ,  7 . 5  VAC 6 - 4
Use Me t e r  Power  Suppl y  6 - 1
Vol tage Regul a tor s ,  1 1 3 1  6 - 4
Vol tage Sense Car d,  1 1 3 1  6 - 5

Mai ntenance Car ds,  CE 2 - 7CE Car d 2 - 7
CE I nd i c a t or  La t c h Car d 2 - 8

Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4
Mai ntenance Di agr am Manual  1 - 3 2

Configur a t or ,  1 1 3 0  1 - 3 2
I / b  O pe i a t i ons  Di agr ams 1 - 3 2
Logi c Fl ow  Char ts  1 - 3 2
S i m pl i fie d Logi c  Di agr ams 1 - 3 2
System Da t a  Fl ow Di agr am 1 - 3 2Ti mi ng Char ts  1 - 3 2
Uni t  Da t a  a nd Cont r ol  Di agr am 1 - 3 2Mar gi na l  Checki ng 1 - 4 2

Manual  Cont r ol s  and I ndi c a t or s  2 - 1CE P a ne l  2 - 3
Consol e B i t  Swi tches 2 - 3
I ndi c a t or s  2 - 5
Mi sce l l aneous Swi tches 2 - 4
Mode s w i t c h 2 - 2
Obj ec t i ves  2 - 1

. Mi sce l l aneous Techni ques 1 - 4 3
E r r or  Bypass,  1 4 4 2  1 - 4 4
Loc a t i ng Gr ounds 1 - 4 3
Loc a t i ng Mar gi na l  SLT Car ds 1 - 4 3
Measur i ng Tr a ns i s t or  De l a y  Ti me 1 - 4 4
M u l t i - I npu t  F l i p - F l ops  1 - 4 4
S i gna l  Le v e l s  1 - 4 4
Tr a ns i s t or  De l ay  Ti mes 1 - 4 4Mode S w i t c h 2 - 2
Di spl ay  2 - 2
I n t e r r upt  Run 2 - 3
Load 2 - 2
Run 2 - 2
S i ngl e  I ns t r uc t i on  2 - 3
S i ngl e  Machi ne Cyc l e  2 - 3
S i ngl e  S t e p 2 - 3

Mul t i pl e x e r  Cont r ol ,  1 1 3 3  4 - 1 4
Cycl e  S t e a l  Le v e l  Assi gnments 1 - 1 2
Mul t i pl e x e r  Cont r ol  Cyc l e  S t e a l
P r i or i t y  Assi gnments 1 - 1 2
Devi ce S t a t us  Word B i t  Assi gnments 1 - 1 3Logi c P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4

Non-Stor age Load and. Cyc l e  Swi tches  2 - 3

One-Time Pul se  De t e c t i on 2 - 8
O pt i c a l  Mar k Page Reader ,  1 2 3 1  2 - 1 4 , 4 - 1 4Adj ustments 4 - 1 4

Check Le ngt h s w i t c h 2 - 1 6
Cont r ol  Ti mi ng Mar ks Swi tch 2 - 1 6
Devi ce Codes and I n t e r r up t  Le v e l s  1 - 1 0
Devi ce S t a t us  W o r d  B i t  As s i gn-ments 1 - 1 4
Feed Check L i ght  2 - 1 6
Feed Mode Swi tch 2 - 1 6

O pt i c a l  Mar k Page Reader ,  1 2 3 1
Func t i on Codes and Modi fie r s  1 - 1 0
I n t e r r upt  Le v e l  S t a t us  Wor d As s i gn-ments 1 - 1 1
Logi c P r e fix e s  1 - 2 7

6-2 M a i n t e n a n c e  Di a gnos t i c  Pr ogr ams 1 - 3 4
Mark Di s c r i m i na t i on Swi tch 2 - 1 6
Master  Mar k Swi tch 2 - 1 5
Pr event i ve  Mai ntenance 3 - 3
Process Check L i gh t  2 - 1 6
Program Load Key 2 - 1 5
Read L i g h t  2 - 1 7
Read Mode Swi tches 2 - 1 6
Refeed S e l e c t  Document L i g h t  2 - 1 7Reset Key 2 - 1 5
Se l ec t  Condi t i on Swi tches 2 - 1 6S t a r t  Key  2 - 1 5
S t a r t  Key  L i gh t  2 - 1 5
Stop Key 2 - 1 5
System Stopped L i g h t  2 - 1 7
Ti mi ng Mar k Check Swi tch 2 - 1 6
XIO Ar ea  Code Assi gnments 1 - 1 2
XIO Oper a t i ons  1 - 2 3 , 1 - 2 4O s c i l l a t or  4 - 3
Phase Adj ustment  4 - 3

Paper  Tape Punch,  1 0 5 5  2 - 1 3
Adj ustments 4 - 1 1
Attachment O s c i l l a t or  4 - 1 1
De l e te  Key  2 - 1 3
Devi ce Codes a nd I n t e r r u p t  Le v e l s  1 - 1 0
Devi ce S t a t us  Wor d B i t  Assi gnments 1 - 1 3Feed Key  2 - 1 3
Func t i on Codes a nd Modi fie r s  1 - 1 0
I nt e r r upt  Le v e l  S t a t us  Wor d As s i gn-ments 1 - 1 1
Logi c P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4
Pr event i ve  Mai ntenance 3 - 3
XIO Ar ea  Code Assi gnments 1 - 1 2
XIO Oper a t i ons  1 - 2 1

Paper  Tape  Reader ,  1 1 3 4  2 - 1 3
Adj ustments 4 - 1 1
Data Wor ds,  I P L  Mode 1 - 4
Devi ce Codes and I n t e r r u p t  Le v e l s  1 - 1 0
Func t i on Codes. and Modi fie r s  1 - 1 0
I nt e r r upt  Le v e l  S t a t us  Wbr d As s i gn-ments 1 - 1 1
Logi c P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4
Pr event i ve  Mai ntenance 3 - 3
S i ngl e  S hot  4 - 1 1
XIO Ar ea  Code Assi gnments 1 - 1 2
XIO Oper a t i ons  1 - 2 1

P a r i t y  Run 2 - 4
P l ot t e r ,  1 6 2 7  2 - 1 2 , 4 - 1 2

Attachment Adj ustments 4 - 1 2
Car r i age  Fa s t  Run 2 - 1 2
Car r i age  s c a l e  Fa c t or  Adj ustment  2 - 1 3Car r i age  S i ngl e  S t e p 2 - 1 3
Char t  Dr i v e  O n/ O f f  2 - 1 3
Devi ce Codes a nd I n t e r r up t  Le v e l s  1 - 1 0
Devi ce s t a t us  Wor d B i t  Assi gnments 1 - 1 4Drum Fa s t  Run 2 - 1 3
Drum S i ngl e  S t e p 2 - 1 3
Func t i on Codes and Modi fie r s  1 - 1 0
I nt e r r upt  Le v e l  S t a t us  Wor d As s i gnments 1 - 1 1
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P l ot t e r ,  1 6 2 7
Logi c  P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4Pen Up/ Do wn 2 - 1 3
P l o t t e r  Adj ustments 4 - 1 2
Power O n/ O f f  2 - 1 2
Pr event i ve  Mai ntenance 3 - 3
XIO Ar ea Code Assi gnments 1 - 1 2
XIO Oper a t i ons  1 - 2 2

Power On I ndi c a t or  2 - 5
Power O n/ O f f  2 - 4
Power Suppl i es  5 - 1

Adj ustments a nd Removal  Pr ocedur e 5 - 3Basi c Machi ne 5 - 1
CE Swi tches 5 - 2
Cl eani ng 5 - 3
Conveni ence O ut l e t  5 - 5

, cor e S t or a ge  5 - 2
Di agnost i cs  5 - 3
Featur es 5 - 5
I ndi c a t or s  5 - 2
I ndi v i dua l  5 - 2
I nput  Power  S pe c i fic a t i ons  5 - 2
Locat i ons  6 - 1 , 6 - 2 , 6 - 3 , 6 - 4 , 6 - 5 , 6 - 6 , 6 - 7O n/ of f  Swi tch 5 - 2
Power D i s t r i but i on  and Sequenci ng 5 - 1
Ser vi ce Checks a nd Hi nt s  5 - 3Swi tches 5 - 2
Tr oubl e  Symptom Ana l ys i s  Cha r t  5 - 4
Vol tage  D i s t r i bu t i on  5 - 1
Vol tage  V a r i a t i on 5 - 2
Vol tages  P r e s e nt  under  Nor mal  Power  -O f f  Condi t i ons  5 - 2
-12V Suppl y  f o r  SCA 5 - 5

Power Suppl y  V ol t a ge  P ot e nt i om e t e r  2 - 4Pr eface i i
Pr event i ve  Mai ntenance 3 - 1

bas i c  Machi ne  3 - 1
Featur es  3 - 3

Pr event i ve  Mai ntenance,  Fe a t ur e s
Car d Reader ,  2 5 0 1  3 - 3
Car d Read Punch,  1 4 4 2  3 - 3
Consol e Keyboar d 3 - 2
Consol e P r i n t e r
-  3 - 1Di sk S t or a ge  3 - 2
Mul t i pl e x e r  Cont r ol ,  1 1 3 3  4 - 1 4
O pt i c a l  Mar k Page Reader ,  1 3 2 1  3 - 3
Stor age Access Channel  3 - 3
Synchronous Communi cati ons Ada pt e r  3 - 3
Paper  Tape Reader ,  1 1 3 4  3 - 3
Paper  Tape  Punch,  1 0 5 5  3 - 3
P l ot t e r ,  1 6 2 7  3 - 3
P r i nt e r ,  1 1 3 2  3 - 3

P r i nt e r ,  1 1 3 2  2 - 1 2 , 4 - 1 1
Adj ustments 4 - 1 1
Car r i age Res tor e  Key ,  2 - 1 2
Car r i age Space Key 2 - 1 2
Car r i age S t op Key 2 - 1 2
CE Swi tch 2 - 1 2
Cycl e S t e a l  Le v e l  Assi gnments 1 - 1 2
Devi ce Codes a nd I n t e r r up t  Le v e l s  1 - 1 0
Devi ce S t a t us  Word B i t  Assi gnments 1 - 1 4Form Check 2 - 1 2
Funct i on Codes a nd Modi fie r s  1 - 1 0
I nt e r r upt  Le v e l  S t a t us  Wor d As s i gn-ments 1 - i l
Logi c  P r e fix e s  1 - 2 7
Mai ntenance Di agnos t i c  Programs 1 - 3 4

P r i nt e r ,  1 1 3 2
Power On 2 - 1 2
Power O n/ O f f  2 - 1 2
Pr event i ve  Mai ntenance 3 - 3
P r i nt e r  Code 1 - 1 7
P r i nt  Scan Check 2 - 1 2
Ready 2 - 1 2
S t a r t  Key  2 - 1 2
Stop Key 2 - 1 2
XIO Ar ea  Code Assi gnments 1 - 1 2
XIO Oper a t i ons  1 - 2 2 , 1 - 2 3P r i nt e r ,  1 4 0 3

Devi ce Codes a nd I n t e r r u p t  Le v e l s  1 - 1 0
Devi ce S t a t us  WOrd B i t  Assi gnments 1 - 1 5
Funct i on Codes and Modi fie r s  1 - 1 0
I nt e r r upt  Le v e l  S t a t us  Mor d As s i gn-ments 1 - 1 1
Logi c P r e fix e s  1 - 2 7
Mai ntenance Di a gnos t i c  Pr ogr ams 1 - 3 4
Mul t i pl e x e r  Cont r ol  Cyc l e  s t e a l
P r i or i t y  Assi gnments 1 - 1 2
P r i nt e r  Code 1 - 1 7
XIO Oper a t i ons  1 - 2 5

Program Load 2 - 2
Program S t op 2 - 1
Program S t op Key

Devi ce S t a t us  Wor d B i t  Assi gnments 1 - 1 4XIO Oper a t i ons  1 - 2 3

Refer ence Da t a  1 - 2
AND, OR,  EOR Oper a t i ons  1 - 6
Automated Logi c  Di agr ams 1 - 2 6
BSC Condi t i on Codes 1 - 6
Consol e Keyboar d Cha r a c t e r  Code 1 - 1 8
Consol e P r i n t e r  Cont r ol  and Cha r a c t e rCodes 1 - 1 8
Cycl e  S t e a l  Le v e l  Assi gnments 1 - 1 2
Data Wor ds,  I P L  Mode 1 - 4
Devi ce Codes a nd I n t e r r upt  Le v e l s  1 - 1 0
Devi ce S t a t us  Wor d B i t  As s i gn-
ments 1 - 1 3 , 1 - 1 4 , 1 - 1 5
Doubl e -Pr ec i s i on Da t a  Word 1 - 4
E f f e c t i v e  Addr ess Computat i on 1 - 4
Funct i on Codes a nd Modi fie r s  1 - 1 0
I ns t r uc t i on Codes and E x e c ut i onTimes 1 - 5
I ns t r uc t i on S e t
I n t e r r upt  Le v e l  S t a t us  Word As s i gn-ments 1 - 1 1
IOCC For mat  1 - 3
Logi c P r e fix e s  1 - 2 7
Long I ns t r uc t i on  For mat 1 - 3
Methods o f  Re pos i t i oni ng Cabl e  a t"TO" E nd 1 - 2 7
Mul t i pl e x e r  Cont r ol  Cycl e  S t e a l
P r i or i t y  Assi gnments,  1 1 3 3  1 - 1 2
P r i nt e r  Code,  1 1 3 2  1 - 1 7
P r i nt e r  Code,  1 4 0 3  1 - 1 7
Reserved Cor e  S tor age  Loc a t i ons  1 - 1 6
Shor t  I ns t r uc t i on  For mat  1 - 2
S i ngl e - P r e c i s i on Da t a  Word 1 - 3
SLT Mai ntenance  1 - 2 6
Stor age Addr ess Re gi s t e r  Word
Format 1 - 2 6
STR 4 - o f - 8  Tr ansmi ssi on and Cont r ol
Char acter  Codes 1 - 1 9
Tag B i t  Codes 1 - 6
Val ue Ranges -  S i ngl e  P r e c i s i on Word 1 - 1 6



R e f e r e n c e  D a t a
V a l u e  R a n g e s  -  D o u b l e  P r e c i s i o nW or d 1 - 1 6
X I O  A r e a  C o d e  A s s i g n m e n t s  1 - 1 2
X I O  O p e r a t i o n s  1 - 2 0 , 1 - 2 1 , 1 - 2 2 , 1 - 2 3 ,

1
-
2
4
,
1
-
2
5

R e f e r e n c e  D a t a  a n d  S e r v i c e  A i d s  1 - 1
D i a g n o s t i c  T e c h n i q u e s  1 - 2 8
' R e f e r enc e  D a t a  1 - 2
S e r v i c e  A i d s  1 - 4 5
Sym ptom  I n d e x  1 - 4 5

R em ov al s
C o n s o l e  L a m p  D r i v e r  4 - 1 0
C o n s o l e  Lam ps  4 - 1 0
C o n s o l e  P r i n t e r  4 - 9
C or e  S t o r a g e  4 - 1
D i s k  S t o r a g e  U n i t  4 - 9
F i l t e r s  4 - 1 0
G a t e  B i b w e r s  4 - 9
K e y b o a r d  4 - 3
K e y b o a r d  C o n t a c t  B a i l s  4 - 7
K e y b o a r d  K e y  S t e m  4 - 6
K e y b o a r d  K e y  U n i t  4 - 6
K e y b o a r d  L a t c h  A s s e m b l y  4 - 7
K e y b o a r d  L a t c h  P u l l  B a r  4 - 8
K e y b o a r d  U p p e r  P e r m u t a t i o n  S u p p o r t  4 - 6Pow er  S u p p l y  5 - 3
S t a t u s  I n d i c a t o r  4 - 1 0
T a b l e  T o p  4 - 8

R e s e r v e d  C o r e  S t o r a g e  L o c a t i o n s  1 - 1 6R un S w i t c h  2 - 2

S a f e t y  v i
C o n s o l e  P r i n t e r  v i
D a n g e r s  v i
G r o u n d i n g  v i
Pow er  S u p p l i e s  v i
V o l t a g e s  v i

S c h e d u l e d  M a i n t e n a n c e ,  A p p r o a c h  t o  3 - 1  •
E l e c t r o n i c  C i r c u i t s  3 - 1
M e c h a n i c a l  U n i t s  3 - 1
P r o c e d u r e s  I L I
V i s u a l  I n s p e c t i o n  3 - 1

S e r v i c e  C h e c k  L i s t  1 - 3 4
A d d r e s s i n g  F a i l u r e  C h e c k  L i s t  1 - 3 6
C o r e  D i a g n o s t i c  A i d s  1 - 4 0
C or e  F l o w  C h a r t  1 - 4 0
C or e  P a r i t y  E r r o r s  1 - 3 5
C o r e  S t o r a g e  C h e c k  L i s t  1 - 3 4
C or e  S t o r a g e  C o n s o l e  I s o l a t i o n  1 - 3 7
C u r r e n t  S c o p i n g  o f  C o r e  1 - 3 7
G e n e r a l  C h e c k  L i s t  1 - 3 4
G e n e r a l  I n f o r m a t i o n  1 - 3 4
S o l i d  C o r e  F a i l u r e  ( A l l  A d d r e s s e s  o r
A l l  B i t s )  1 - 3 5
S o l i d  C o r e  F a i l u r e ,  L i m i t e d  A r e a  o f
F a i l u r e  1 - 3 5
T r a n s i e n t  P o w e r  L i n e  N o i s e  1 - 4 1

S i n g l e  I n s t r u c t i o n  2 - 3
S i n g l e  M a c h i n e  C y c l e  2 - 3
S i n g l e  S t e p  2 - 3
SLT M a i n t e n a n c e  1 - 2 6

M a c h i n e  C a b l e  F o l d s  1 - 2 6
M e t h o d s  o f  R e p o s i t i o n i n g  C a b l e  a t
"TO"  E n d  1 - 2 7
SLT C o n t a c t  W ear  1 - 2 6
W i r e  C o l o r  C odes  1 - 2 6

S o l i d  C o r e  F a i l u r e ,  G e n  F a i l u r e  ( A l l  A d d r
o r  A l l  B i t s )  1 - 3 5

S o l i d  C o r e  F a i l u r e ,  L i m i t e d  A r e a  o fF a i l u r e  1 - 3 5

S o l i d  L o g i c  T e c h n o l o g y  M a i n t e n a n c e  4 - 1S i n g l e  S h o t s  4 - 1
SLT C a r d s  4 - 1

S p e c i a l  T e c h n i q u e s  1 - 3 0
C ar d  F e e d i n g  ( N o  P r og r am )  1 - 3 2
F a i l u r e  t o  P r o g r a m  L o a d  ( C a r dSy s tem )  1 - 3 0

S t a t u s  I n d i c a t o r  P a n e l  4 - 1 0
Lam p R e m o v a l  4 - 1 0

S t o r a g e  A c c e s s  C h a n n e l  2 - 1 3 , 4 - 1 2
CPU t o  SAC  S i g n a l  C h e c k o u t  4 - 1 2
C y c l e  S t e a l  L e v e l  A s s i g n m e n t s  1 - 1 2
D e v i c e  C o d e s  a n d  I n t e r r u p tL e v e l s  1 - 1 0

I n t e r r u p t  L e v e l  S t a t u s  W or d  A s s i g n -m ents  1 - 1 1
I / O  D e v i c e  C o d e s  a n d  I n t e r r u p t
L e v e l s  1 - 1 0
L o g i c  P r e fi x e s  1 - 2 7
M a i n t e n a n c e  D i a g n o s t i c  P r o g r a m s  1 - 3 4
P r e v e n t i v e  M a i n t e n a n c e  3 - 3
SAC t o  C PU  S i g n a l  C h e c k o u t  4 - 1 3
X I O  A r e a  C o d e  A s s i g n m e n t s  1 - 1 2

S t o r a g e  A c c e s s  C h a n n e l  I I
C y c l e  S t e a l  P r i o r i t y  A s s i g n m e n t s  1 - 1 1
D e v i c e  C o d e s  a n d  I n t e r r u p t  L e v e l s  1 - 1 0
I n t e r r u p t  L e v e l  S t a t u s  W o r d  A s s i g n -m ent s  1 - 1 1
L o g i c  P r e fi x e s  1 - 2 7
M a i n t e n a n c e  D i a g n o s t i c  P r o g r a m s  1 - 3 4
X I O  A r e a  C o d e  A s s i g n m e n t s  1 - 1 2

S t o r a g e  D i s p l a y  2 - 3
S w i t c h e s

A l a r m  O n / O f f  2 - 4
C a r d  R e a d e r ,  2 5 0 1  2 - 1 3
C ar d  R e a d  P u n c h ,  1 4 4 2  2 - 1 1
CE, D i s k  S t o r a g e  2 - 9
C o n s o l e  B i t  S w i t c h e s  2 - 3
C o n s o l e / K e y b o a r d  2 - 2
D i s k  O n / O f f  2 - 9
D i s p l a y  2 - 2
Em er genc y  P o w e r  O f f  2 - 4
IMM S t o p  2 - 1
I n t e r r u p t  D e l a y  2 - 4
I n t e r r u p t  R u n  2 - 3
Key s  a n d  S w i t c h e s ,  1 2 3 1  2 - 1 4
Lam p T e s t ,  C P U  2 - 4
Load  2 - 2
Load  I A R  2 - 1
M ode S w i t c h  2 - 2
N o n - S t o r a g e  L o a d  a n d  C y c l e  2 - 3
P a r i t y  R u n  2 - 4
P l o t t e r ,  1 6 2 7  2 - 1 1 , 2 - 1 2
Pow er  O n / O f f  2 - 4
P r i n t e r ,  1 1 3 2  2 - 1 1
P r ogr am  L o a d  2 - 2
P r og r am  S t a r t  2 - 1
P r og r am  s t o p  2 - 1
R un 2 - 2
S i n g l e  I n s t r u c t i o n  2 - 3
S i n g l e  M a c h i n e  C y c l e  2 - 3
S i n g l e  S t e p  2 - 3
S t o r a g e  D i s p l a y  2 - 3
S t o r a g e  L o a d  2 - 3
Sy s t em  R e s e t  2 - 1
S y n c h r o n o u s  C o m m u n i c a t i o n s
A d a p t e r  2 - 1 3

1130 FEMM ( 9 / 6 7 )  X - 7



Sy nc hronous  Communic a t ions  A d a p t e rSystem Res e t  2 - 1

Tab le  To p  4 - 9
Tes t s ,  F u n c t i o n  1 - 3 3
Tr a n s i e n t  Power  L i n e  No i s e  1 - 4 1

Areas  t o  I n v e s t i g a t e  1 - 4 1
Methods  o f  A g g r a v a t i n g  No i s eProblems  1 - 4 1
Met hods  o f  De t e r mi n i n g  No i s e

XIO A r e a  Code As s ignment s  1 - 1 2

1055 P a p e r  Tape Punc h (See  P a p e r  Tape Punc h)
1130 Sy s t em
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Log ic  P r e fi x e s  1 - 2 7
Main t enanc e Di a g n o s t i c  Programs  1 - 3 4Res et  2 - 1

1131 C e n t r a l  P r o c e s s i n g  U n i t  (See
Ce n t r a l  P r o c e s s i n g  Un i t )
1131 CE P a n e l  ( S e e  A l s o  CE S wi t c h e s )  2 - 3I n t e r r u p t  D e l a y  2 - 4

Lamp Te s t  Pus hbu t t on  2 - 4

2-13 1 1 3 1  CE P a n e l  ( S e e  A l s o  CE S wi t c h e s )
Non-St o rage  Load  and  Cy c l eSwi t c hes  2 - 3
P a r i t y  Run 2 - 4
St orage D i s p l a y  S wi t c h  2 - 3
St orage Load  S wi t c h  2 - 3

1131 I n t e r r u p t  L e v e l  S t a t u s  Word A s s i g n -ments  1 - 1 1

1-41 1 1 3 2  P r i n t e r  ( S e e  P r i n t e r )

1133 M u l t i p l e x e r  Co n t r o l  ( S e e  M u l t i p l e x e rCo n t r o l )

1134 P a p e r  Tape Re a d e r  (See  P a p e r  TapeReader)

1231 O p t i c a l  Ma rk  P a g e  Re a d e r  (See  O p t i c a lMark  Page Reader )

1442 Ca r d  Read Punc h ( S e e  Ca r d  Read Punc h)

1627 P l o t t e r  ( S e e  P l o t t e r )

2501 Ca r d  Re a d e r  ( S e e  Ca rd  Reader )
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